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ou a8 a Patron and 
well- Known encourager of all uſeful | 
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ranked in that claſs, as an Author, 1 have 
the greater reaſon to make you, Sir, . 
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accept of this Dedication; and your doing 


7th; with a complacency and eaſe, natural 
. to you, is what adds weight to 
the obligation: Since 1 have thereby the 
pleaſure of offering to the Public a Treatiſe, 
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” Tons effort 8 the PET Tan, of an im 
portant phenomenon, carries its apology along 
Vith it; otherwiſe 1 ſhould be fearful of offend- 
ing that critical nicety, which i in our age lays ſo 
much ſtreſs upon words more than matter. Pur. 
ſiuits in Electricity have of late been more languid 
chan formerly — not that the ſubje& i is exhauſted, 0 
but that other matters have engaged the Philoſo: 
phic world. If I preſume to renew the 3 Be 
and add a few plain facts 1 in a a plain ws 2 | hope it ; 
Ss will be forgiven. 
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Atmoſpherical Elefricity ia, 4 in n opiion; : 


1 been much leſs an object of philoſophic enquiry | 
| than it deſerves; but more particularly fo, as it 

relates to Botanical Meteorology. . Though we 

| bave been tolerably inſtruQted in the identity of 

- lightning and elefricity, and exhibit in our ex, 

_ periments, many ſtriking analogies; yet the per- 


petuity of Atmoſpherical Elettricity, has not to 
my knowledge been aſcertained by any writer on, 


. e e on this- pro- 5 
. VVV a 5 f 1 25 5 DE perty 


vin . PREFACE. „ 
perty 50 3 my ſtudy. and alone for 
ſome years ; ; and, + 2 the imple narrative I 1 
| have given of them in the fo DHowing Vork, wil | 
have novelty in it ae FVV 
The Electrical Experiments on Cömbünten, 7. 
| ald preſume to think are new: they have to me 
thrown conſiderable light on that controverted 
ſubjeQ, the riſe of vapour, as well as on the ſup. 
” poſed. affinity Bene e 195 8 
. | 
; The: Doubler of Eledricity has: e its aps. 
| pearance in the Philoſophical Tranſactions; it is 
an inftrument of great curioſity. ' I haye taken 
ſome pains to improve this inſtrument, but cbn- 
ſiderably more with a view to aſcertain its real 
powers and properties. and have applied hem 5 
ſucceſsfully i in explaining various eee re- 
. Atmoſpherical ai, 
_-Spontaneous Electricity is no new diſcovery ; ; 
many eminent Electricians have in their works 1 
. touched upon it, without forming any defi. 
nite opinion, or applying their obſervations to <7 
clucidate the phenomenon of Lightning. F . / 
called in its aid, or rather fixed it as a baſis, 
.whereon to .eftabliſh the following Theory on 
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Lightning; and Which, I truſt, will afford ſome | ; 
relief, e ww Ow to s ans quantity | 
of it. = 54S | a 5 we 
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5 Ele&riety will be found, when 

purſued experimentally, a fighd full of pieaing 
objects, and Which ariſe from cauſes ſeemingly 
the flighteſt waginable. Scenes like theſe, ih | 
Which we Tee a gradual riſe and progreſs in things, 0 
always exhiÞit à plealing ſpectaele to the human 
mind. Natufe, in all ner ns _ 0 


729 abounds with uch views. 


As to myſelf, I find it abſolutely anpolüble to 
produce a work on this ſubjeR that ſhall be any 
dae like eomplete. My original deſign 
ing experiments and memorandums, Was only for 
my own inſtruftion and amuſement; nor bad I 
the leaſt idea of eommunicating any part of them 
dos the public. But ſeveral perſons converſant 


of mak. | 


in electricity, have expreſſed a wiſh, that the fol. 
' lowing Effay might be preſerved. From a ge-. 


nuine love of ſcience, and of mankind, I imme 
diately communicate to the curious, in this 
branch of Philoſophy, whatever has occurred in 


5 my inquiries. He who does not fooliſhly affect : 


to be aboye the failings of humanity, will not be 


mortified, when it is proved that he is but a man; 


| this will ever be the caſe in the progreſs of natu- 


ul ſcience, ſo long as the works of God are like 


| himſelf, infinite and inexhauſtible : how few ſteps . 
we take therein before we approach that veil of 


nature which man cannot remove. | | 
„ | © cannot 
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1 ith regard to my on inability, and want of 


Which, although in him it might well have been 
_ Exhibited for the moſt. Weft performance, 
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4 kindly. ſupplied, and e __ DEW! * 
IE; e of a weder CC 


8 ; * » * . n ? 1 : 

p EN £ * * : N 4 Cr ESE. * l « L 
F 5 f 2 * Ny 1 =—_ + F 3 + . Rs 4 b 
JJ MI Os 22 ih, to his F+ V 

4 " 5 4 Y E 15 917 b „ . +3 * * * 1 * „ 
— * a” 4 7 7 
5 8 f 2 84 * 8 5 
> x 2 a * 8 
# 5 : „ 7 3 7 . ; 7 x 1 * ak 8 — 
5 "Ie" Sa» « 1 "> 4 5 = I y ay 8 
. 8 AGE, ; F 0" - 


* 


* 


* — 


7” PEER help belpeaking the Reader's 1 
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| learning for ſuch a work as this; and hope, that | 
he will be induced to make ſome favourable .. 
- allowances for any errors which he may diſcover, 
and kindly. correct them for himſelf. Permit 

me, therefore, to conclude this Preface, with that 
humble reque/? of the illuſtrious Sir Iſaac Newton, 


ſpared; yet a more modeſt one -cannot- well bw 


even for tis of mine. 
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155 may be read with candour; and, that the de- | 
«;fefts'I have been guilty of, upon this difficult 
« ſubjekt, may be not ſo much reprehended as 
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| Corres Fond Perera 4 8 view of fig Er- 1 5 
periments on Spontaneous ee, 13 

r II. Experiments GT Od/eroations " Hints | 
tending, to prove, that heat, femply confidered, acts on | 
the electricity, toek naturally and artificially applied, 11 


e III e ſome general Laws, lag 
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Cnarrs Rx IV.—4 Deſcription of the 4 Doubler, 
4 which, by the turning of a winch, produces ſpontane- 
+ 3 ouſly, without friction, the two ſtates of Electricity. To 
„ ꝓ Wwach © added, Experiments and Obferations, to prove, 
that the ſpontaneots Electricity of the Doubler is ob- 
tained . the common pens vapour . in 
te air, - 7 W 25 


Cuarren V.—Containing FE 285 bee on” 

Liglining, e ff e 5 1 34 5 
"Curran VI—Contabning Baer, and Ob 
tionc, tending to prove, that every Flats of Lightning 
.. confifts of pofitive and negative Light ; and ack re 

| 7 into union from two oppofite directions, Je - 39 
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. adi uf this ſtone is excited by heating it, DUTY is fo ſen · 
| 5 ſible, that Mr. Wilſon e that. eee che Tour- 5 
No lace of heat, was Ties to excite it. Mr. Can- 7 
7 on obſerved, that the Tourmalin emits and abſorbs the \ ks - 
Keen, den only; 80 the increaſe.or, dimigution pf 'its 
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| {Noreid.Randing Pe care 3 attention given. to os : 
ö e by theſe two eminent electricians; 3 yet, one of its 
properties eſcaped their obſervation, and was reſerved for N 
the penetrating ſagacity of Dr. Prieſtley, which is this, 1 
& that the ſame flat fide ot the ſtone, would often be 
« ſtrongly poſitive and negative at the ſame/ tim: Fl 
55 Conſequently | the middle part of that ſide of the Tour- 
5 malin, between the two lefriciges, muſt be i in its conn 
| 1 „„ V „„ 
. Ai IMENT 1115 the igel . bre. 
„ —Mr.Wilke melted ſulphur in an earthen veſſel ; 
VV letting it cool, he took out the ſulphur, and found it 0 
ſmtmongly electrical. He then melted ſulphur, in glaſs, veſ- 
ſels, whereby they both acquired a ſtrong electricity; the 
Et Wa was always poſitive, ante e e, ae! „ 
VVV N J,, 8 1 
3 I. the: « vapora 1 b 8 
methods uſed by Mr. Volta, and other electricians, to turn 
N water into vapour, in order to exeite and examine its elecg 
1 95 7 Rave ae various. bg: TE. 9 805 5 vii 
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Vi. Vile Ss a very mall quantity * eleQuicity, 
from the wa os A. Lees at's FARE of mon _ 
. ine CGG E 9s 
— Sa, * n . N : ; 
8 RIMENT e ry hint; Ent 5 55 Mr, 
Volta, I made the following ſimple experiment, which any _ 
bdody may repeat wick eaſe who has glaſs or wax to inſulate ; 
à veſſel. I collected into an earthen veſſe] about a pint- 
of red-hot-cinders, which was placed upon a.glaſs-ftand; 
acroſs the top of the veſſel was laid a braſs wire, with two 
fine linen threads ſuſpended at one end of it, which were 
do ſerve for an electrometer; a tea- cup full of water was 
then thrown. on the red-hot. cinders, and the threads in- 
bs Adee two, N with. NE SK 
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The od 5 2 this 7 5 eee 155 5 
| Reverend, Mr, Bennet, F. R. S. is much more neat and 
elegant. His, gold leaf electrometer being well adapted 
to the performance of experiments of this kind. He 
plates a metallic cup upon the cap of his eleArometer, | 
with one or two red-hot cinders in it, and then lets fall 
= a ſpoonfull of water upon the hot cinders, ang the, * 
. 8 ſoon 8 Moor 8 e 3 
5 1 V.—Burtheſetyomethodaof performing | 
7 the Gs xper only extend to the ſtate in which _ 
dme apparatus is at inte time when the vapours aſcend, and 
wen it is alwaysfound eleQtrified negatively. 5 
it as natural to conjeRure, that the aſcending Vapours | 


| muſt-have abſorbed, while. they were forming, 4 quantity | 


ol the/gſeAric fluid, and ;therefore mult be in 2 poſitive - 


; 5 Kage; Ms bas Tine” been Yeriled wy my own experi- 
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b tin plates, with many yards of ſmall wire coiled-up within 
it: one end of the wire is made to extend from the apex 
: of ee cone, (which is open) to a very ſenſible electro- 5 
The cone and wire collect and condenſe the af- 
. electriſied vapour, as it quits the inſulated veſſel 
placed under it, which always eleftrifies the electrometer 
| connected with the cone, poſitively; and the other electro- 
meter, Which was eee en the veſſel Wee: tho 
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ſidered as an evaporation of the higheſt degree. That 

1 bodies paſſing from a ſolid or fluid ſtate, into vapour, give 
1 unequivocal proofs of poſitive or negative electricity being 
_ combined with them in that ſtate, is now evident. 1 have 


burn ſeveral different ſubſtances in inſulated veſlels, under 
the tin cone defcribed in the preceding experiment. The 
conſequence was that the cone became pereeptibly elec- 
trified. One of the fubſtances conſumed in the &foreſaid 


manner, was dry wheat ſtraw, 15 haps the cone became 


"IR cleArified, mg to 1 e b 5 


e vil. Hat 

A tes wax melted gelbe, but in what proportion to 

each other 1 have entirely forgotten, I placed about half 
2 pound of it in an iron ladle, and made it ſmoaking hot on 


placed on the glaſs ſtand under the e eee 
Ow OO 
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2 coal fire: the ladle was then taken from the fire, and 5 


neous Eleftricity. * 5 i 
Rot. compount.in a blaze; which ſoon gave e fhews 
of the preſence. of the electric fluid. The electrometer 
connected with the cone, was electrified negatively; the 
threads opening near two-tenths of an inch. The force 
of the fice. having ceaſed, and the cone cooling pretty faſt, 
I as agreeably ſurprized to obſerve. the threads. opening 
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. was ese in the iron ladle, and male Imoaking 
hot on the fire; the ladle was then taken from ãt, and placed 
on the glaſs ſtand, under the cone, and the hot lac was | 
put in à blaze with lighted paper, ee e . 
5 ee , ne. | | 
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5 1 cone; in the diſn Was laid a han- _ 

ful of dry hay, and inflamed by means of lighted paper, 

_ then more hay was thrown in, to keep up the flame: alittle 

nger; which cauſed the threads of the elerometer; con-. 1 

| ea with the diſh, to open poſitively; but that con- „„ 

ö nected wirh the cone ſhowed no ſigns of electricity. inn 
: _ this, and the preceding two experiments, the Charge i-. ? 

— Freed VVT 5 
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„„ + - chafitig-diſh filled" with ing 5 
cls be glaſs fand under the cone; andthe © — 
| fire was raiſed by means of a' pair of bellows; che ge. 
trometer connected with the chuſing-difh was eleftrified  *? 
poſitively, and that with the ens ds uſt HS : 
ive, 88 then 1 repeated this exp > 
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in dur; experiments, is not at all ſufficiently conde 
to quit a better conductor for a worſe, N to the ſmoke, | 
Wich is unavoidably raiſed by combuſtion, it. 1 by. no. 
wenns affect the experiments... becauſe, ſmoke. near the 


fore; fe 8050 
electricity appeared in the cone, atid "ſcarce any in the 
. e lag: PR» ſets 
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malce an obſervation, and found that a cults, 
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"op Th oopious the diſcharge of 25 electric fluid may | | 


combuſtion, the antity obſerved in the preceding 
" explfiments is very. ſmall TI conjecture that it may be 
 awing to an intimate union arifing from a frong affinity | 
dat there is, between. flame, and the electric (flyid; and 
o portion of fluid detached; from. the, burning body | 


burning body; forcibly-reſiſts. th e agg ofthe clecric 


fluid. Flame on the Contrary #reedily;; abforbs lit, n 

carries it away; and therefore, how any, even the ſmalleſt | 

| quantity: of, the electric fluid, Jhould-be, detain 

apparatus, is to me very praccountable-.. And. to obtain 

cen that little portion, which it, is poſſihle to collect oo 

| hi flame of che-xpmbgſtible ſubſtances depends more upon 

me gogdneſs of the inſulation. of che apparatus, than * 9 
Ny any: :rother eircumſtance whateyer...., The W 

i N evince ves Ns 0 on mt and e 5 
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70 following 


„and the embers in the 5 
chafing. diſn being Sen a lump of ſulphur was dropped 
into them, but I quickly found the noxious effluvia too : 
ſuffocating to allow me to attend to the operation. When 
\thapuwere w little ſubſided, I approached near enough to 
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: will ſerve/as à handle. Charge the bottle, An ad 
the metallic rod, and paſs it with a quiel motion n through 

i 2 column of flame, raiſed from any combuſtible ſubſtanet 
Thie conſequence i is," that the electrical equilibrium: of the 

bottle will be as completely telts eel! by the fame s if it 
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24d. "Val the 0 nent, by piling * che hatged"bot? 
Tar a through a column of ſmoke, inſtead of Hane; and 

| it will, come out F of. the 1 with its gl Q Kal chargo 
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with A g motion. In the Wes to a the* 
from ng; Aid in the latter, to avoid as much as p. 
ſible the ſoot of ſmoke from fixing itſelf n che uricoated 
part of the bottle, which would defeat the experiment, ; 
— becauſe Nee Le 9h from finoke, is a conduZhur of” leg 
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These fats 1 To 

-  - - mentioned by Sir "William Hamilton, in his accurate and 
5 BY a” circumſtantial deſeri cription. 'of the eruption of Veſuvius in 
1779. Which upto was evidently accompanied with 
de. abe of. eleAricity, which faſhed amen the 
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185 cloud: of ſmoks as charged in its courſe with elect 
- matter, which. darted in ſtrong and bright zig-zags, juſt 
like thoſe. deſcribed. by Pliny the younger in his letter to 


Tacitus. This volcanie lightnin 
quitted the cloud, but 2 returned to the great column 


= to penetrate and paſs through 1 e 
. e be there moſt ere, 1 Te wt Has WES 


ar 316576 
exceived 2 bright, but pale, electric 
fow ee playing. about, in-zig-2ag lines. This 3 ET 


however, very. rarely 
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Sir William Hanillon might eaſily imagine. that the oy 


| 1 lightning was connected with the lower ſurface || | 


column of ſmoke, becauſe there the greateſt efforts 
» highly elefrified flames would be exerted, in order 
eq Tame its ee 


"Exeznmannt N ri is not a 3 of 4 Allr. | 


8 city, —lt i is inconteſtibly proved, that glaſs heated beyond; a 
Certain degree, is a conductor of electricity. But it has 


not yet heen diſcovered in what manner heat in glaſs con- 
tributes to. that effect, It has been alſo commonly fad, 
that Bat gir conducts electricity. With a view. toalcer- 


- ban. this. matter the following. experiments were made. 
Jo one end of a long piece 


wo (which + feryed, as. 2. 
handle): was fixed a glaſs. long; to, the 


Ste end of the glaſs as fixed a pith-ball clerometer, 
Having electrified the balls, I heldthem by ee = 
nnd projeſted them into a large, gyen, immediately after 
te fire was, drawn out of it; the conſequence was, that 
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med the 1 OO, the balls loſt their 
1 a, e 
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: | Spon ontancous 0 i 
electricity; but that when done quick, with as little delay 
| as poſſible, their ele rie charge was not diminiſied. The 
loſs of electri in the firſt caſe was found tb have eſ. 
| caped along the glaſs into the wooden handle, and ſo to the 


Arth owing to the great heat the glaſs rod had acquired, 
by which it beca 
had cooled u little the balls e a wy ag 


5 


4 
155 p 


11 tral ay before the reader one dl circy -amſtance m 


| the oye was in, 2 at 85 time the obſervations were m | 
5 The : baker having pointed c out to me the hotteſt part of the 
5 oven; with a quick x motion in and out, 1 plunged the elec⸗ 
tried balls into, that part of it, by which one thread and 
ball was burnt off, but the remaining ball dae wed that it 


fill retained its re Re charge, becauſe it was Kroner 


3 


8 attracted on t the approach of my finger r. 1 did not chooſe | 


5 to hazard F arenheit* 8 thermometer, to aſcertai 1 the heat | 5 


of the air in the hotteſt part of the oven, 15 being ;placed- | 
near its mouth it role to 102% F 
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| 8 in ander to aſcertain its ſtate, and the quantity of 


ad im al ſorts ENT b. x. Po 


conſidered 38 CCC 6 


- electricity, which it imply receives fram the aqueous va» 
'p ended in the atmoſphere. The deſign of its firſt 
contrivers was principally to collect into bottles ſome light- 
ning, during thunder ſtorms; but they ſsemed t& have had 
: no as or there being fome electricity, e Ou. 


in the rus 11 9 
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me a conductor of the fluid; fer until it 
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The 
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ars termed ſpontaneous. The great powers of the revolving 


Soubler afe apparent; Which from its peculiar manner of ö 
dugmenting otherwiſe inſenſibly ſmall quantities of electri- 
. even to viſible aks ſeem te aſtoniſt thei beh 0 der. . 


is ſtrietly : 


3 cleftricity,, f ſmpl yy confi | 


, 7 r F 


ſpontaneous, 2s 5 ſome. of, the foreg going, "experiments and 


N : 15 2 2 
 dbſervable, 5 more or le temper: 


3 ity reigns i in the atmolphere, ſuch 
| Heute ene ee, which thall by and 4 oY 
7, confi dered. I he 1 5 the e jn- 
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J and the f means, manner of doin 
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rod reaches; Which is ſixty=one'ifeet; how! much higher 


ute \ poſitive ſtate of the electric fluid extends, I am not 
dertain The! intenſity of the electrified vapour within 
5 5 this height, gradually decreaſes as. it approaches nearer the 
2 - ſurkaee of the Let I doubt, whether this is a real 
fact or eee a ſtantial effect. For in this caſe it 


may be, eee all things approach to an equal ĩ Wn 
Mo 3 fi dt the ee of $5, electric Auid - 


=Y „ en 8 28 
dier, cen the,cleQric fluid without fiction or pre- 
_ Nipusgommunication.. Thenee it is that ſuch productions 


b{ervations tend to it) rate and confirm. | Ino, find no 
culty i int the 5 of it at all times, as i is ; always | 5 
even during temper 2e weather, „ : 


" ET 1 * certain { Jorts of Weather; ; "this i is now. re. | 


85 In the airz are generally found RH bs in Aa 5 
a tate of poſitive electriſieation, to the height my pointed 
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I have ſometimes found the electrified vapour, within ſuc 


Inches or leſs of the earth's ſurface, negatiyez, when at he 


ſuame time, at a conſiderable greater height, it was e 5 


But at what height the neutral or rather natural ſtate of 

the vapout happens to be between the two eleckrigities, ſo 

circumſtanbed, is ſo nice à point, chat I 

rat rately determine it. At other times, when the . the vapour is 
rather more than. commonly! electrified, i its ' poſitive fate 
ſeems to tale place on the ſurface of the earth itſelf; but 
in chis eaſe alſo, the e tis: Aud increaſes, as 
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diſtance from the cr neuen. V 
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X E conſider the ſun as the. pri mary 5 heat 
upon the ſurface of the earth, and 25 atmoſphereʒ 


0 be thei immediate cauſe of motion to the eledtric fluid, 
__ contained! in the earth and waters; by agitating the cor- 
puſcles of natural bodies, and: continually ſtirring or ex- 


f 15 citing; ſuch a degree of motion in the ſmall particles o 
matter as is ſuſſicient to entite their natural _— 5 


The truth of this remark is eſtabliſhed upon various 


z effects, and 1 chink, by aden bebe enge 2Xperie 
. on e . V' 


9 7 e ed 2 57 2 2 * 
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Without chis, all the bodies upon gur globe would daubt- 
leſs growirigidl, lifeleſs, and fixad. Hence I conſider heat 
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To cauſe it appears both by nature and art, that 


ny as relative en th elle ui, it matters mot. Ba 


certain degree of heat is neceſſa edles the denne | 
Auid contained in the pores of bodies. It is Well known 
that her aßts more powerfully on water, "than on air; and 
many other natural bodies, © for that the fame degree of | 
| best, Which rarifies air two-thirds, will rarify water near 
fourteen thouſand times , Thus in winterwhen the atmoſ- 
5 appears cold to our bodies, it mti ce ree 
bor heat ſufficient to change water into vapour, ag chat | 
NS, of ON Go ET AE ew? bs Ns ori ed 


8 Heat . FG — 
the * of W 0 by which means the” 


„ we 


vapour: when by — the 5 are Fee from their 1 n 
Contach, cheir cepulſive Large, grows Stronger, being allo 
- aided in their rife when in air, by the well known repulſive 
mee ef che electrie Ruid, which I ſuppoſe, has even o 
Heigl at all, and whieh'is naturally connected with every 
Patczele of water, ſo that che ſame ſhould be expanded/into 5 
u very large ſpace, by becoming electrified vapour, may 
 pollibly take up more than ten thouſand times the room it 
_ did in che form of water; having thus become ſpecifically = 
her an air, muſt neceſſarily be buoyed up into the 


beig of five or ſix inches of inſulation in ais it vin 5 
en inſtruments. chat je is pe . 
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A = ions, P, en. 8 5 
„ x + It 


S atmoſphere and there form the clouds, &c. ow oe | 
: i is ies egreſs, be at all viſible, and | 


dhe Air are Na to de in moderate weather; 

© eleArifies poſitively. If it be juſt to transfer the applicn- 
tion of che facts, whieh ariſe from artificial vapour) raiſed | 
by x means of fire, to vapour raifed naturally, we cannot 
avoid concluding, that natural vapour muſt be in A'pofirive 
Nate the moment it quits the earth and waters; as ths 
; 1 oft peg of” water Smart, confirm.” 


4x” - 


= ieee Mas ARG KN . e 
And their being always combined in vapour, muſt increaſs 


eir capacity for retaining eloctrieity, ſo that water in its 


ratified ſtate, requires, and will abſord more of che ele- 
_ tric fluid, than when in its denſe ſtate as water: and the Ton, 
5 vapour by riſing into cooler air, will be gradually cbn- | 
denſed more and more, which muſt neceſſarily ihr2aſe 
dme inimſity"'of its poſitive charge. Thus we fee, how 
heat and cold may be conſidered as a general, if not 

che ſole cauſe, why we almoſt always find by experi- 

. wen; the hren ſaſpended eee RI ; 

e ee e 
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all 'grofs/ bodies, and thereby weakefiing the attractiuvs 
fores of 'their component particles, muſt by ies mode of . 
vibration amongſt the conſfituent parts" of matter, move = | 
or excite the electric fluid, lodged within them; nature, 
as wel as art, ſeems to afford ſufficient proof. Ele why 


more lightning in ſummer than in winter? Are hot the 5 


düifferent degrees of hear between thoſe! ſenſons, one) f 
| not the min cauſe? Thar heat ſumply"conſidereis. po- 
- _ e ee 
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em 4. Seoul theſe experiments, PT EIN 
| heat) and thoſe on ice, I concluded, that fluidity, as ſuch, 
_  conttibutes nothing to the conducting power of ſubf ances, 
| ſeparate from: the beat which makes them fluid. As — 
| may be ſeen more at large in his excellent Hiſtory 90 5 
N Electricity, Sn rIo va on the a ting Power of 
a Subllances _— 17 7 % 8 4 
rt ne, 5 NH FFC 
Dr. Priefiley Cd. &« har” a ied! 50 poker * 
between two braſs knobs, one. communicating with the 
. inſide, and the other with the outſide of the charged bat- 
 tery, promoted the diſcharge at about twice the uſual | 
- _ diſtance, Wk fide. of the. hot. gart on marked. with 
| ones! A 5 9 7 ELF: es Av WF. Ped ; 1 ai . 
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unobs, and obſerved, that as the flame advanced towards 
them, it began to be put into a quivering motion, exceed- 

EE 3 quick, and was ſtrongly drawn both ways towards 
each knob, leaving the wick bare at the top; and as ſoon 
2s che flame was quite between the knobs, the battery diſ- 

„„ | charged at once, at the diſtance of three inches and an 

bualf. Fe further adds that, © this is a very fine experi- 
ment. The interpoſition of the flame between the two 
braſs knobs is like putting fire, ee of eee ee 2 
F s Mare „„ 
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49 both the above ieee eee e eee eee | 
. ich my ideas, that they afford ſigns equally neciſte ef 
1 dn oppoſite currents, running into one another, in he EY 
- ani the interrupte . MD che circuit of com- 
munication - 


1 ever, 1 ſhall endeavour" to-difeuſs me fully in che m 
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That dest ſimply e HOY 20e im n tlie 
nb electricity of the Tourmalin (and a variety of other 
genis) is well atteſted in the Hiſtory of Electricity; and 


has been noticed in the firſt page of: this work. That it 


becomes electrified, merely by heating and cocling, with- 
| out friction, has been verified by ſeveral' eminent ledri- 


0 cians. I have obſerved in the electricity of fogs; that 


when a fog ſuddenly became thick and dark, the intenſity 
of its electrie charge was ſuddenly increaſed alſo; on the 
other hand, When a fog begins ſuddenly to ſubſide; and 
clear up, the electric ſtate of its remains f is dut weak. 


But I never obſerved the electricity ef a fog change in 


kind. I ſuppoſe that ſudden changes i in the denſity ofthe 


| fog, is owing to a quick change of heat and cold; how 


ever, thoſe ſudden changes in the: intenſity of their dlees 


tricity, generally reminded me of Mr. Canton's ate 
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of the. Tourmalin does not depend on any 
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„Heat adds upon the Ae of bodies CT 


| eitel. Mr Canton, procured ſome thin glaſs balls, of 1 


| about an inch and a half diameter, with ſtems dane 
of eight or nine inches in length, i 
ſome poſitively on the / inſide; and ee eee. 


hen ſealed them hermetically. Soon after he -appiliedithe 


| ee Kata * ee 


5 ces 1 . „ | . 


5 5 7 


i : 7: obſervation on the Tourmalin viz. That the el eftric & t 
gree of heat, but that the circumſtance of changing un 


OY gen af their eee ow 


| before the fire, at the diftance of five or fix inches, they 


became ſtrongly electrical; and more ſo when they were 


; cooling. Heating them frequently, he found, would ſen- - 
- Gibly diminiſh their power; but keeping one of them under 


water a week, did not appear in the leaſt to impair it. 


as nc. ee e ee e 


n dut in a als Ir. 
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failed in his attempt to repeat them after Mr. Canton. 


5 ob 3 Geng in the bake „ or x . 
not have mentioned them here. Becauſe Dr. Prieſtley 


— — 


The Doctors failure was owing, as he himſelf juſtly ſup- 
poſed, to his glaſs balls being too thick. There is, how- 


ever, one circumſtance worth gy which accom- : 
. to Fu e eee as ee eee 10 vix. e | 
- a electricity produced by heat, on the outſide of the 


© glaſs balls, is always che ſame in kind with that within 


them. Conſequently, frequent heating the balls, muſt 


We their electric charge; and is a ſtriking proof of an 


e e eee to the cleQric mms * 


2 


© Lilla only this ons experiment more on hay 


yo indefinitely ſmall remains of electricity, in a ee 55 


Leyden bottle, are put in motion by the beat of the hand 
_ _ only. It was diſcovered in the following manner. I was 
| __ towing a gentleman the power, and utility, of Volta's - 
Condenſer of Electricity. In order to which a Leyden 


8 | hottle wes Charged and then diſcharged, by touching is 


ee fides with a diſcharging rod. It now appeared 0 
be: deprived of all: its electricity; yet if I held it bythe 


3 

9 : 
* 2 
L LU 4 


„ ö peu Eldridy. 8 17 5 


5 coatings touched ith the knob of it the metal plats oy 
. of. the condenſer (placed upon an imperfect conductor) 
| and held them in cbntact a few ſeconds of time, then re= 

| moved the bottle, and took up the metal plate by its  inſu- 
_ lating handle, and preſented. it to a ſenſible eh | 
| the electricity was ſtrong enough enable me to aſcertain 
Its quality. But theſe beautiful effects diminiſhed by repe- 
titionz ; and J repeated the experiment until no electric ſigns 
appeared i in 1 the ee, 5 e white we were talk= 


wi 


and after a long pe of time, 5 our l laſt "ria. . -4 
peated the operation onee more; and, to.our aſtoniſhment, 

we. found the bottle; ſtill ſtrongly electrical This new 
5 revival of the eller we could attribute to nothing 
5 but the diffuſive warmth of my hand;. acting on the slec- | 
5 trieity of the bottle. This ſet us to work again, and to 

try the bottle by 1 turns in a warm and cold ſtate, and we 
found that our conjecdure of the cauſe. Was confirmed. bf | 


| repeated © trials. VVV 
5 now ſet by the bottle 15 night, . in ite 1 TEA 5 > 
of electricity, and next morning I repeated the operation 
with it in a cold ſtate, and could not diſcover the leaſt 
. Gen. of its. being elefified ; 11. then graſped it in ſeyeral 
places on the coating with my hands, till it became warm, | 
and then repeated 1 the experiment in the uſual way, and on 

1 8 preſenting the plate of the condenſer to an electrometer, = 
it charged i it pretty ſtrongly. 2 repeated theſe trials, with. - 
the ſame bottle, but without, any additional charge, 1 * 5 


— 


= 4 5 
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riments and Obſervations on e | 
Thom treat %%% 8 


I 


"HE. Oe of the e is deal. of 
the poſitive kind in moderate weather, both in 


i ſummer and winter, day and night, during the ſunſhine; | 
or in gloomy weather. It ſhould ſeem, therefore; that | 


he . wo the . Fires is e N © 5 


. 


2. 7 925 or thick mal, at Rs if the 


air is at the ſame time ſharp or froſty, the electricity of 


the atmoſphere is generally vigorous; but fog accompa- 


; : nied with warm air, and going to reſolve into fmall rain, 
is ſure to afford none, or but very weak IP of Du. | 
5 13 5 1 85 aces are EY Py: = 


"Tl i 
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3. Warm moiſt air is never Arg clerical. n 


| 7 quantity of electricity is by no means e en 
to the quantity of moiſture in the air, and it is often the 
4 contrary. An intenſe electricity <p more on Gogh 5 

| e than on the 0 of . : 


4 [ — 


1 7 bark 1 * without rain or ny 8 


> ct electricity, i is generally governed by the = 
laws, as in more clear ſerene weather, and is therefore 


e. „„ 


| Spontaneous Sin” 5 19 


5 Rain after 2 continued ſucceſſion of be wea- 
ter is always electrified negatively; and very W 
: ſo, if the ſhower be heavy, and its' drops. large.” 7 Sue - 
a ſhower of rain commonly. becomes poſitive about the 
middle of it, after that ends as it began, negative; but 
if otherwiſe, it is from the beginning to the end on it 
ka el OY en Ek ER 


: 6. When rain falls lentifully wiakious a ia) its 1 
8585 is not ſo varied in kind nor quantity as when 
| phage with a a briſk wind, and black clouds. . 
2 Stahn of eig e with Were black chu | 
. rat hail, or ſnow, are always very intenſely electrified. 
But the intenſity of the electricity during ſuch ſtorms 
js variable. Thus in ſtormy weather we ſee the electricity 
ſtrong, then weak, and in a moment after riſe to its former 
ſtrength; one inſtant poſitive, and the next negative. I 
haue ſeen theſe changes ſucceed fo rapidly, that I had 
ſcarcel y ume 8 e age © TEL. to note them ; 
Tie pe nl Ons, : ; 
1 8. The Res: is 8 but 1 cledtified 7 
during high winds with a clear ſky; and during ſtrong 
_ eaſterly winds with or without a clear ſky. Strong gales 
of wind ſimply. conſidered, always diminiſh the intenſity 


** 


6 of atmoſpherical electricity let them 1 from 8885 W 


1 e e at . „ 
vg. The intenſity « atitiolpheric — is BIR | 

by cold. This is very eaſily obſerved in foggy weather. 
OW | from he's numerous obſervations We 1 have made 5 
ys He, „„ | on 


I 
LR 


* 


20 | . b | Spontaneous Eletriciy.. : 


on this ſubject, I m led to. 4 belief, that this increaſe Y 
electricity by: cold, and the contrary, is a general law, and 
e place in almoſt all the atmoſpherical phenomena; 


ſo that there is an inereaſing progreſſion from the ſmalleſt. 
ſigns of electricity; uſually obſerved in warm ſmall rain, 5 


to rain with large drops, and ſo on to ſnow and hail; for 
| hail ſhowers of all others are the moſt intenſely electrified. 
There are, however, ſeveral other circumſtances which 


concur to the produtlion of theſe effects, fuch Pabel as 
the We tons the- meteors Leden, Ke. CNN 


d Ben a 8 of 3 . it is 8 25 


8 that atmoſpherical electricity is ſubject to a flux 
and reflux, which cauſes it to. increaſe and decreaſe. twice 

in every twenty-four hours. The moments of its greateſt” 
ſtrength are generally after the riſing, and a little before _ 
and after the ſetting of the ſun, and thoſe of its greateſt 
e are from e to about four e On: 8 


75 25 5 * 
9 5 _- 


the atmoſpheric electricity augments, becauſe the vapours 
which then riſe carry the electric fluid from the earth 
into the atmoſphere; ; but when the ſun has attained the 


meridian, the heat increaſes in a greater proportion than 
the evaporation; the air becomes dry, and will therefore 
| hardly tranſmit the electricity. The high pointed rod will 
now exhibit weaker figns of electricity, there being but 
hee moiſture in the lower region of the atmoſphere. 


To But when the. fun i is near e the air ir grows cool, be. z 


* F 4 


5 
e 


The 3 of 25 periodical flux fs e ; es as ; 5 
ſoon as the ſun warms the earth where the obſervation : 
is made, and i in proportion as it riſes above the horizon, 


Spontaneous Eletricig.. op 21 


eomes 5 ba and tranſmits more abundantly the electricity 8 
of the earth, which gradually increaſes in its intenſity; 
the ele ctrification of the rod will now riſe again with the 
evening dew, till two, three, and ſometimes four hours 
after ſun-ſet; and then, as I ſuppoſe, it muſt gradually 
diminiſh to the next morning x. But is never quite de- 
fitroyed if the e on 8 8 82 is not e 78 50 
55 —— ER N 
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2 ; « : 8 5 Ia 6 wr * 
r y 4, * I x * 2 2 ＋ * k B's 
* * * P . 1 


„ i Fe ahi POT ORE of 0 5 Abjes it it appears 
= © : that the electricity of the atmoſphere (che conſtant exiſt | 
ence of which has been abundantly proved by experi- . 
ments) and its fluctuations, are principally depending on 
| the viciflitudes of heat and cold, and upon the aqueous | 
vuapours; but there are ſeveral other phenomena concerned . 
in it. Thus the regular rotation of the heat occaſioned + 7 85 
by the diurnal motion of the earth, the dryneſs or moiſture 
of the atmoſphere in particular ſeaſons; and various other 
phenomena, muſt naturally affect its periods of inereaſe 
and diminution. And though thoſe periods are ſubject to 
9 8 ſome variety in point of time, yet upon the e the Wy 
7 S 1985 are as al 9 ; 
$i The dete riſes width FRO Ke 1 55 W 
in the aqueous vapour; and as the vapour aſcends higher. _ 
5 and higher into cooler air, it becomes more condenſed; * 
: = 5 the” 1 . it 8 1 5 become ED 


* 2 


5 1 have ſaid ce 1 ſuppoſe,” age 1 never quits TOs all night 2 
to prove it; but from a great number of E 1 80 more 
: N to of it muſt be Þ, than the contrary. . 


* 
5 4 + -E > b 
4 8 7 * . ; : 
e of y ; P i c 3 * * 5 Mors 
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| more. Os 7 alſo*, in ſo. much that it will now di. , 
play its energy, and in whatever dire tion it moves it is 
ſure to move actively, animated with a penetrating and 
expanſive force; for in this ſtate proper inſtruments 
will = ts, and 88 it, fo as to den it 


| 5 * 55 5 15 


11 e no 8 Sack Iefs 998 thats; any, even 8 
3 leaſt quantity of electricity does ever come from air itſelf; 5 
for there is reaſon to think, that air as air, independent 5 
vrt the other ſubſtances, is unable to furniſh any particle | 
vl this fluid; and I conjecture that pure air and elec- 
TDT actually incapable of uniting; and therefore it 
I ãs that air is never known to attract, abſorb, nor conduct 
&—  <clefricity, but in proportion to the conducting ſubſtances 
= with which it happens to be occaſionally mixed: nor is air 
_ excitable of electricity by any means that is yet known; 
- therefore air does not e to be e an electric or 
by gs body: > Pts VVV 
1 Ta} 5 
85 is in . wy theſe " pepe of air 
. it is found to inſulate the electric fluid more perfettily 
than any other ſubſtance; that is to ſay, air in even that 
ſtate of purity which is common to it in dry ſerene wea- 
cher. Had not air poſſeſſed theſe properties the exiſtence 
; Ws he: Fe defy could never _ Pee diſcovered. Hence 


_ 


Fa 


* It 1s + mn 5 if 8 quantities of Be ber 

_ - imparted to two unequal inſulated conductors, the electricity on the 

- leaſt ſurface will become more intenſe than on e e 
vapour is alſo tubjett to to this 1 2 : | 
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> He alto manifeſt, that the phcoomena of lighting ca 
8 e cn not ya e ee in nature.” 35 
* the delten of theſe matters. it is bee im- 
 poſlible fot a man to attend every moment to them. It is 
therefore neceſſary to deduce the law from the general cor- 
7 reſpondence of facts, and upon theſe grounds I hope that 
the aſſertion of the perpetuity of atmoſpherical eleQri- 3 
city may not © be: Para 28 s too N = e | 
Bennett e ; 


1 78 N 5 j Gy Fo 7 t 7 £ 7 * v7 F 8 
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 Artificiat | defricity i is n be wb it i is as ſoon 
A  diflipated ; and loft. | But natural or atmoſpherical eleari- 
city is univerſal and conſtant, and is incapable of being | 
. * © diffipated or deſtroyed. For, when ever I ſcrutinize this 
matter, whether I do it by day or by night, I always find ; 

a a quantity of electricity ſufficient to aſcertain the kind 
which at any time is predominant in the atmoſphere; and 
which for its conſtancy and univerſality may properly be 
_ deemed: an electrical atmoſphere within our aerial atmoſ- 

: here. | Tt is probable that theſe two extremely ſubtile and 


ckelaſtic fluids may have ſome unknown dependence. on each 


- others either for their own formation, or their N bene. 5 ̃ 
ficial e to the reſt of all De po. 7 


1 1 1 5 Sen to e in e this a 
: 5 an obſeryation I have made upon the electricity of winds 
which have (by the public at large) been deemed unheal- 
thy. My enquiry was only whether ſuch winds contained 
much or but little of electricity. My attention _ Te» 
e on Heme Tater have been he wm with care. "io 


„ . A vine 


ben . dhe latter 8 of Marth, and : 
the greateſt part of the month of April 1790, which was 
univerſally deemed by the people to be unhealthy. This 
wind was eaſterly, and blew 588 a briſk ſteady: gale, 
rather ſharp and /piercing, It contained but very litile 
electricity; the quantity was even fo ſmall that I was often 
_ obliged. to; exert. my. utmoſt abilities to obtain enough 
of it to aſcertain. the kind, which I often could not do 
Except I added to my exploring rod a lighted: tech. * - The | 
people were generally more ſickly than at other times, 
5 and their malady was attributed to the unwholeſome eaſt 
1 ind. Even vegetables, during this wind, did mo grow = 55 
but ſeemed to be in a ſickly dying condition. 1 think, 
there is ſufficient reaſon to conclude, that dry eaſterly, | 
| 15 — winds: are more > barn, of 1 5 e een 7 
There u. were 1 53 JOS * PANE 3 8 
month. of April, about eight ſmall ſhowers of rain, 1570 i 
two of now: ; all of which, Were e e : 
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. N 1 — 1 abundantly 17 —5 pointed, wires in the powers. 5 
THR, | of collecting atmoſpherical electricity; it has never yet failed me, | 
SE NY NE TT . 
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A Diſeriptio of th the Spee alas. i 6% the | 
turning o/ F 


fridlion, the two fates. of Eleftriciy. 


VVV 5 5 
Jr 3 3 a 4 3 the ee in ere FE 
particular a fourth part of the dimenſions of the ori- 
_ ginal.. ie I; repreſents the inſtrument ſupported on a 
_ glaſs pillar. a It conſiſts of the following parts: Two : 
fixed plates of glaſs (or of. any other ſubſtance), A and G i 
are ſeparately inſulated and diſpoſed i in the ſame plane, ſo | 
that a revolving plate glaſs B may paſs very near without | 
touching them, Each of theſe plates has a ſmall hole 
drilled in the ee with A diamond drill, i in Which pieces 
of braſs are riyered, tapt with a female ſcrew on their back 
part, which receives ſcrews. made with riſing knob. heads, 
by which the plates are ſerewed in their places. The | 
other parts may be diſtinly ſeen in fig. 4. The ſhaded 
parts repreſent metal, and the white repreſent glaſs covered 
with ſealing⸗ wax, except the plates A B C. ON is a 
braſs axis, that carries the revolving plate B, . paſſing _ i 
N the piece M, which laſt ſuſtains. the plates A and 
Po ay is 1 by d the addition; off A , cylinder of. ſolid 
glaſs, which ſuſtains the handle j and the piece G H, . 
which is ſeparately. inſulated. The handle L beſides. the 
purpoſe of moving the axis, ſerves alſo as a counterpoiſe ; 
eg the chin GE: and thereby enables. the axis. to. re: : 


* I. 
3 


4 winch produces awe without : . 


main at reſt in any poſition. E F are pins riſing from te 
metal of the fixed plates A and C. The croſs piece G H, 
and the piece K lie in one plane, and have their ends 


armed with ſmall pieces of harpſichord wire, in order that 


i De es 


FAR 


The "ack wires are fo adjuſted, 85 dane that 5 
” when the revolving plate B is immediately oppoſite the 
fired plate A, the croſs piece & H connects the two fed 
plates; at the ſame time that the wire and pin at I form 2 ; 
communication between the revolving plate and the ball” 
D. On the other hand, when the revolving plate is im- 
: mediately oppoſite the fixed plate C, the ball becomes 
connected with this laſt plate by the touching of the piece 
Ez; the two plates A and B having then no connexion 
with any part of the inſtrument. In every other poſition 
; Ire three ps 825 the ball win be NY ma men . 


4 
a * % ate 
1 * 
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_ they may gently touch the pieces E F in certain points of 
the revolution. There is a pin I in the piece M, which | 
touches the metal of the revolving plate B. There are 
likewiſe ſeveral collecting wires twined round the croſs 
picce Ec H Next 1 Ss rs e 1 


1 


- When the: ks A Lak B are ES Scl other the | 
two fixed. plates: A and C may be conſidered as one con- 


E will be 1 and 9 Therefore the 
8 


9 / 52 : - i > : — 


tinued body, poſſeffing the ſame electrie ſtate; and the re- 
volving plate B, together with the ball D, will conſtitute 

5 another continued body, poſſeſſing the contrary electric 
ſtate. For all the experiments yet made concur to prove i 
that theſe two ſeparate bodies will not poſſeſs the ſame 
electric ſtate; but that with reſpect to one another their 


- 
plates will always take the form of a charge, if in their 

approximation they do not actually touch one another. 
The rotation, by deſtroying the contacts, preſerves: this 
unequal diſtribution, and carries B from A to C at the 


Spontaneous Elefricity. 


ſame time that the wire K connects the ball D with the 


plate C, the electricity in B will now act upon that in C, 


and leave it with its firſt electric ſtate augmented; and 


reſtores B to its. firſt ſituation oppoſite A. Here, if we 

attend to the effect of the whole revolution, we ſhall find 
that the electric ſtates of the reſpective ſeparate. bodies 
muſt have been greatly increaſed. _ A ſecond rotation will, 


"+ courſe, produce a proportional augmentation of theſe 
. increaſed quantities and a continuance of he operation 


will ſoon bring the intenſities to their PIs which 


„ limited e OUTER wie e eee „„ 
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| i oe e the: pity 1 PP e | 
| trometer, theſe effects will be very clearly ſeen; The 


ſpark is uſually produced: by a number of turns between 


_ fifteen and twenty, and the electrometer is ſenſibly elec- 
trified by much fever. When one of the parts is occa- 
ſionally connected with the earth, or when the adjuſtment 
of the plates is altered, there are ſome variations in the 
effeQs, not difficult to be reduced to the general prin- 
_ ciples, but ſufficiently curious to excite the meditations 
of perſons the moſt experienced in this branch of natural 

_ philoſophy. An attention to brevity, however, —_— it 
: 1 to 8 N upon them s. | 
; ! W „ 
OS Glaſs > altos OE. often „ 3 Query, 
: would: not a doubler of RY, e mounted with large 1 
Fee 
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7 28 ” 5 E Bleftriciy. . 8 ; 
| Since the time in which: Mr. Canton made his pith⸗ 5 5 
5 ball electrometer for exhibiting very ſmall quantities of 


dlectricity, the importance of ſuch inſtruments has oc- 
curred to many electricians; and many curious and well! 
| contrived electrometers bave been made, which by gra 
Aually adyancing in their ſenſibility, have at length pro- 
Aduced that very ingenious and moſt ſenſible inſtrument 
7 the Electrical Doubler. This inſtrument ſeems to be - 
VVV laſt effort of genius; and its electrical powers abe 
EE, truly admirable. - But the origin of its remarkable effects 


| bus been attributed to ſome ſmall quantity of electricity, 

|. - generally adhering to its plates and other N Sug ” . 
. WES: 1 Could: never. 21 55 8 0 N 5 h 
// ion . to EUN. into e 


= d - | | | Lis by which it adts, and the ſource whence its elec- 5 . 
= neous electricity of the doubler was deemed a defect, 


| even ſo great, that the inſtrument would be rendered uſeleſs 
i jf that could not be removed. For this reaſon I deter- 
; . mined to try ſets of plates made of vatious forts. of ſub- 
: Nance, in hopes of attaining ſome ſubſtance whoſe ſup- : 
| poſed adheſive electricity would not influence the ee 
| PT the: i A AIRES of its . e is ER 7 
i 2 | F 5 
| „ TO! ale this. matter n to myſelf; my cans is bY 
| 13 contrived: that paged e is 8 in its „ wie e 
I 4 1 £ 24 S373 324 5 


e h all the Nac b the moſt b powerful eleftrical ma \- 

chives? I think I can conceive how it may be done. It will no 

Es doubt be difficult to make the revolving Ano nyt e | 

b * 2 n e N 5 5 5 
| N f : Krew, - 


. Spool kus, „„ 
tere by which I can quickly take off: a ſet of plates, and 


eaſily replace others: and to give the plates a conſider- 
ably more extended inſulation than that made by 850 
- Nicholſon, without augmenting the ſize of the inſtrument, 
the fixed plates are elevated above the axis that carries 
the revolving plate, by bending the glaſſes which ſupport _ 
them in the middle to a right angle, which gives the in- 
ſtrument, with its glaſs plates, the aſpect of a pair of ſpec- 
tacles inverted, and ns has ona it to 85 named | 
| ang e i 5 e 1 2 5 
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7 4 plates made of different ſorts of metal, and of wood, 

horn, leather, gypſum, fal-ammoniac, | fal-prunella, alum, 

and.glaſs; all of which, upon trial, produced ſpontaneous 

electricity of the ſame kind, and nearly of equal intenſity, 

à circumſtantial account of which, for the ſake of con- 

ciſcneſs-T paſs over, and content myſelf with obſerving, _ 
that the ſpontaneous electric charge of the doubler, and 

that of my high pointed rod, were generally of the 
| "ime kind of electricity within the room in which the 


lower end of my high rod terminates, though placed at the | 
| greateſt poſlible diſtance from each other. But if at any 


time they varied, it was an eaſy matter to account for it. 


I cherefore conclude, that the rod and doubler acquire their 
| ſpontaneous electricities from one and the ſame common 
ſource, viz. . e e ſuſpended in the at- 
N JFF 9355 5 


” The obſervation. thay when 8 dais was ond | 
et glaſs plates: its effects were preciſely the ſame as 
when, ICE" of t or other ſubſtance Were. uſed is very 


much : 


7 


. 2 Enna, 
much in \ Eaten of the aboye-mentioned. ecachuſion,: which. 
I had drawn from numerous experiments; becauſe ſmooth. 
_ las by the uſual. treatments never produced negative 
electricity; whereas by the operation of this contin 
a, ſmooth glaſs becomes electrified negatively or poſitively, juſt | 
85 8 8 aerial e a to be erin with cd 
. . 8 — 
7 the electric ſtate of the rod was rather weak, and a change 
> of kind happened in ſuch weak ſtate, the doubler in that 


ſurpriſed me very much. But I ſoon conſidered that the 
rod became charged from eleQrified vapour without, and 


pour within a cloſe room could not change its elefric 
= ſtate fo quick. as that without, I therefore opened the 
= windows, to permit the vapours more freely to mix, which 
= | ina few minutes had the expoſed efſeB, for on tri] the 
= doubler became charged with the ſame kind of electricity 
=_ . - a e the rod itſelf. On the other hand, when the 
| dleod is more intenſely eleQrified, its electric charge will 
| 5 . ſometimes induce in th ar of a clſe room. ct 
= late of electricity to that of its own. In this inſtance 
20 de doubler and rod will vary, for their.eleftric e 
| ES 5 will not be of the ſame kind, nor ought it ſo to be accord- 


cumſtanced will become nya 8 Is one revo- 
- cg 5 | 
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| the cane ans und which, RY will ocoaſion 
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caſe would not keep pace with the rod; Which at firſt a 


the doubler from that within the room, and that the va- ' 


to the concluſion I have made. The doubler thus cir- 


There is one very gs dene) . the aſe a * 


many miſtakes) a great care be 1 on this nas... 
count we have not, as yet, any eriterion whereby to kor : " 
when the doubler is in a neutral or. unleQrified. ſtate, 
This difficulty ariſes from the perfection of this inſtru- I 
ment, by which it is able to be a teſt to all others, but no e 
one can be a teſt for it. It is therefore certain, that com- 
municated electricity muſt be a degree more intenſe an 
| that of the atmoſphere at the time that the e is „„ 
0 otherwiſe the reſults will be —— „ | " 2 
3 | When 1 a e a e Lun hs 55 
55 not to carry on the doubling proceſs too high; becauſe ! | 
5 . find that a weak char ge is more eaſily got rid of than a - 
: ſtrong one. If it is only the kind of electricity that one 
8 wants a few revolutions ot be. e FE the a . 
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'T beg leave, however, here. to > Pg that i in 1 my two . 8 
5 Fears Journal on atmoſpherical eleQricity, which is placed | 
at the end of this work, there 1 is not one obſervation taken 
by means of the doubler. For although 1 am ſatisfied that 
the ſpontaneous. electricity of che doubler is as really at. 
moſpheric as that of my high pointed rod, yet as that matter . 
is not generally : admitted, I could not venture to force my | 
| opinion. upon the public. However, for the ſatisfaction of 
| the curious, I ſhall here, inſert an Elefrico-Meteorological = 
Journal, taken by means of the doubler of electricity, 
mounted with 72 aſs Plates, in three different ſtations, viz. 0 
Firſt, The doubler was placed on a ſtone pavement, on 
the north ſide of n my. houſe; Secondly, on the wood hand- 
rail of a bow window, 27 feet high over the pavement; : 
: > 8 e in the room wherein the lower end of the 
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point rod. The time of 8 the | 
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tions were made, and d which y was Conn W 
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cording to the purpoſes for which they have . eu dg ed yy . 
and the different degrees of electricity intended to 'bs - 5 
ſhewn by chem When we are inveſtigating the nature of 5 5 . 
" electricity we require the moſt ſenſible elec- ne: 
trometer poſſible, that it may indicate the leaſt e FEY 
e of it F in i the, F | 
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1 have uſed, for this purpoſe, very ſmall- een wire; 
geld leaf, ſilver leaf, fine flaxen threads, &c. To the laſt 
of which, I now give the preference; becauſe 1 think they 
peaſſeſs the weed e and are leaſt liable to acci= 
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The os are 1 FINE 1 bike hes 2s it comes 
from the heckle, or flax comb, and I firſt ſplit the threads 
fo fine that they will almoſt float-in air, then make a loop 
at one end, and ſuſpend them by it from a metallic hook 


or ring, after which I dip the point of a ſmall pin in hot 


os and thus join one pin to the lower end of each 
thread. They, by their weight, will keep the threads 
ſtraight; and. that they may remain fo, when the pins are 
cut off, I wet my finger and thumb with glue ſtze, and 
gently preſs the threads between them from top to bottom. 
When they are dry I carefully remove the pins, and the 
_ threads will hang ſufficiently ſtraights I make them'of _ 
_ © various lengths, ſome with, others without balls to them 
incloſed in glaſs cylinders; for without the glaſs the - 
threads would be ſo agitated by the leaſt motion of the air, 
dtmat they would be entirely uſeleſs. The threads of. ON - 
Sp 1 85885 electrometer are e eleven OI TOO 2 
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depends on having: a good inſulation to our ele&rometers. 
I have tried various ſubſtances with a deſign. to improve 
the inſulating power of glaſs, viz. by coating glaſs with. 
ee ſealing- wax; ſhell lac, eopal, amber, &c. But 1 
cannot determine which of theſe ſubſtances (vwhen laid on 
be is - mmm of "ow os inflating: Oe” Bur 
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N this is evident that their inſulating quality is conſiderably 
d by only warming them before the fire. At- 
mask kel elericity i is ſometimes ſo circumſtanced, that 
it would be in vain to attempt to collect it, if the in- | 
| firuments were not ranged warmed. | | 
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, TT. is 118 that. egg happens maſt; cally in ene 
hot climates; both with and without ſtorms; even in 
the moſt ſerene weather, if there are any clouds in the 
atmoſphere, ſufficient to accumulate the matter of light- 
ning. And that the lightning happens more frequently, 
and in greater quantity, after the lun has pate 2 meri- 
N than otherwiſe. „„ 
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. . ee lightaing has it 


. atmoſpheric or artificial electricity, dur lente 


is preciſely the ſame; in both caſes, the fluid is retained, 
and its effects tranſmitted by the lame mediums; than which 
there is not, perhaps, a 5 criterion to determine the 
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- higheſt degree. I am therefore under klar of ny 


1 in a e this _ to deliver my thoughts on this intri- 


Oo idea, if not an hypotheſis, how, or in what manner, an 
EY ee.ueent, which indubitably ariſes from an unequal diſtribu- 


| eleQtrician cannot help forming ſome 


$1 VF the electric fluid, in the earth and atmoſphere, is 
| p e Which ſpontane ouſly becomes perhaps the moſt | 


formidable and irreſiſtible agent in the univerſe. Not- 
Wijthſtanding this; it appears, from various facts and ex- 

periments, that the matter of lightning in moderate quan- 

tity, is not only perfectly inoffenſive, but abfolutely necef- 
= ary; for the well-being of animals and vegetables, ſuch 
DE . conſtantly found connected with moderate hail, ſhow, 
| rain, fog, and de- Which diſtribution of che fluid, 


ene 
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may be conſidered as nature equipt in her beſt attirez cir- 


„ culating this wonderful and extremely ſubtile and elaſtic _ 
+ Nuid, to the all wiſe beneficial purpoſes, for which it was 


originally deſigned, by the Author of Nature. Bur 15 con- 5 


5 dacder uch a. diſpoſition of the elements, as « 
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te electricity of the earth. And is probably nothing more 
than the concourſe of two or more oppoſitely elearified 
clouds, darting their electrical charges into each other. 


— 


86 . beben Objervations 
kind of glide, generally happens i in warm ſerene wea⸗ 


cher, and ſeems quite harmleſs; and is never attended with 

| thunder? Theſe circumſtances. plainly: ſhow, that [ſome 
cauſe or circumſtance. is wanting, to produce miſchievous. 

effects. I conceive that cauſe to conſiſt, chiefly, i in the - 

5 diſtance of the phenomenon from the earth; which is too 


great for the electrical atmoſpheres of ſuch clouds to diſturb 


When I have been able to obſerve the direction of this 


: kind of lightning, it was generally obſerved to be hori- 

zZontal, or nearly ſo; excepting when it was evidently | 
drawn aſide by the adjacent clouds, which ſeems to indi- 
cate that it had but little, if any communication with the 
earth. Nor have I ever obſerved my high pointed rod, 
9 be more chan Ne ns apts ONES ſuch: and . 
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5 dreadful effects, L beg leave firſt, to correct 
two or three common errors, which ſeem to have ſprung 
from the prejudice of education in ſome e and — . 
ae en in others. %% | | 
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F it, — is no ns in, . no abs . 5 
fear, to be apprehended (however ſenſibly it may affect 
I 5 ſome). from the rumbling noiſe of thunder; becauſe it 5 

cConſiſts only in a ſudden concuſſion of the air, occaſioned - 
by the rapid and violent paſfing of lightning through it. 
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8 itlelf. e thoſe vulgar notions which are 


ſtill retained by ſome, of thunder-bolts, hurling. deſtruction 


| whereever they are ſaid to fall, are all deluſive dreams; 


which ideas, I am of opinion, originally ſprung-from hea-. 
| then mythology. Becauſe Jupiter is ſaid to be the god of 


thunder; and they have deſcribed him as holding thunder- 


| bolts in his right-hand ; that is to ſay, pr to 888 


beat al W ad 248 4 , 


7 va . 1 the. e of e Jef is 
an idea mentioned in many books, and entertained uy: 
Almoſt every perſon, with whom I have converſed on this 


ſubject, that all the lightning we ſee deſcends from the 


| clouds, This ſentiment ſeems to have been the effect of 
inattention. For when the immenſe quantity of lightning, — 
which is uſually ſeen diſplayed even in common thunder- 


ſtorms, is ſeriouſly conſidered, I ſhould imagine that it 


would ſtagger any one to think that the clouds could 
ever contain it all: and the more lo, when it is further 
conſidered, that the earth itſelf is the grand ſource of . 


lightning, and that none can deſcend from the clouds but 


what firſt aſcended from. the earth, Yet the quantity of > 
it which quits the earth in ſettled moderate weather, is | 
fo remarkably ſmall, 25 to be juſt ſufficient to determine | 


© the aqueous. vapours to be electrified poſitively. But that | 


quantity, be it great or ſmall, muſt neceſſarily render the 


earth in proportion thereto electrical in the oppoſite ſtate. 
Thus art, is only an happy imitation of nature. By 

wich, we indiſputably know, that when an inſulated body 
(as is the caſe of a cloud) is rendered electrical in one 
5 = kind, an uninſulated body near y will alſo e became 


cas of the contrary kind. 


0 


: ; 1. i 6 
ore Fs D 3 5 5 ö But 
þ N AE 4 . 6 2 : . . 7, 


—— 


G—ͤ—ę.i——ü——.ẽ—ũ — —ę——? 4 cc ͤ — — œ ͤ :ṕ —— E — 
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times the caſe there is no manner of doubt; but Ic 
with confidence aſſert, that the contrary of this propoſition 
takes place much more frequently, viz. that the matter of 
| lightning, or the electric fluid, proceeds from the earth and 
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But to what height the daily” eleAricity 


cealed in the boſom of fo, Hail and rain, which muſt 
in ſome degree compenſate for the loſs, daily ſuſtained- by 
the earth; and fo recruits and keeps up the perpetual ir- 


culation of this wonderful agent. Now, ſhould the ſilent, 

and inviſible deſcent of the electricity, by means of ſeaſon- 
able ſhowers, be equal to the daily aſcent by means of heat 
and vapour; whence is that amazing continued blaze of 
lightning, which is uſually obſerved in thunder 5 on 
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11 is a common notion, and Felser nr in the 


| deſcription of thunder ſtorms, or of the damages occaſioned | 


by lightning, that the matter of lightning always comes 


from the clouds and goes to the earth, That this is tones : 
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5 lated veſſel which was ſometimes found to be electrified; eſpecially | 
ſo when my high pointed rod indicated an intenſe Gly in the 
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_ atmoſphere is quite uncertain. We are ſure that the elec- 
_ tric fuld often returns to che earth more copiouſty, con- 
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form the reader. Such as flaſh, vivid dart, forked, zig- 


ag, ball of fire, cable of light, and a ſheet of continued 
blaze, &c. If a lighted torch be whirled round like a ling, 
the rapidity of the motion will exhibit to the eye, à eircle 
of light, or if the torch be ſwiftly moved in a right line, 
or in zig-zags, the appearance of light will ſeem to follow ” 
the ſame direction. Therefore we ought not to ſuppoſe, 
when we ſee a body of electric light in its paſſage between 
two conductors, that it does actually fill at the ſame inſtant 
of time, the whole tract it paſſes through. But cheſe, 
though the beſt arguments which the ſenſes can furniſh, 
of the courſe of lightning, are but. faint repreſentations, 
when. it is conſidered. that the velocity of lightning has 
; been Cs 2 e to Zr 1 inſtantaneous. N 
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to. prove that every Flaſh of Lightmng conſiſts of 


"yin and negative Light ; and ans 1 into 7 
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— TOR not certain, that the following 1 0 on i the ts 1 8 
1 qeftricities, ever entered into the mind of thoſe elec- 1 
tricians who have been ſtrenuous advocates for the doc- _ 
trine of Du cleric Raid. They * indeed, that 
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= there, were td . which: had a 1 chymical | 
affinity with each other, at the ſame time that the par- 
ticles of each have a ſtrong repulſion amongſt themfelves; 
55 and that theſe two electricities were equally attracted by 
al bodies exiſting in intimate union in their pores; and 
while they continued in this union they exhibited no marks 

of their exiſtence. They alſo obſerved, that every electrio 

: ſpark conſiſts of both electricities ruſhing contrary ways, 


and making a double current. But this doctrine ſeems | 
DOTY. w be intirely Spplanged by the more natural . . 


C4 7 erg founded, 


- 2 every Ay fuſficient to Aa etre a and appearances. 215 
To which I ſubſcribe, and from which I have not inten- 0 
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the phenomenon of lightning, is the vaſt quantity of the - 
matter of lightning, w nich uſually appears during great ; 

thunder ſtorms, The perplexity attending the conſidera- 
tion of this fact, will I preſume) be conſiderably dimi- 
|  niſhed, if the reſults of the following experiments, and the 
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| 1 conceive > that this bed of 8 id watery ich 1 
plants, animals, and buildings, have diffuſed throughout , 
their ſubſtance a. certain quantity of the electric fluid, 
which is termed their natural quantity: and while this 
gcguable diſtribution continues undiſturbed, their electricity 5 
is in all reſpects inviſible, But if the balance of this dif- 
| fuſion, be by any means deſtroyed, either in the earth _ 
OE. e then it SOT. THe: in. proportion 0 
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chat diſturbance. Hence the terms . and nega- 5 0 
tive, denſity and rarity, redundancy and deficiency, &c. 
are onl 0 10 to the i. * N its Ae 4 
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| | This king . we 5 now ſuppoſe A es 
cloud coming already highly charged with the electric 
fluid, which cloud, in its paſſage through the atmoſphere, 
ſeems to hover over a high tree. The tree, and the earth 
to a limited diſtance around i it, will become thereby elec- | 
trified; but of an oppoſite kind of electricity to that in 
the cloud. The electricities of the earth and cloud, be- | 
| ing thus circumſtanced, and their atmoſpheres approach- 
ing nearer and nearer, muft neceſſarily act with very great 
attractive force on each other, One body being highly | 
- poſitive, and the other of courſe as highly negative, will 
urge their way with great violence through the reſiſting 
air, which intervenes between them. Now ſhould. the 
atmoſpheric conducting matter, which lies between the 
two powers, be equally diſpoſed and in ſome ſmall degree 
able to conduct the electricity of the earth above the tree, 8 
the exploſive flaſh of lightning, will take place in the air, 
 _ over the tree, at the ſtriking diſtance between the two 
powers; and at the ſame time reſtore 1 e f 
5 we RE Auid, to o the n and e b 


e 


i 
{ 5 999 


Nb any Ne ee we flaſh of 1 na —_ 


- juiging By! the POS, would no > doubt 1 con- 


OE ; 


* Iti is 3 therefore, to take fakes under: x tree. PAI * 


15 thunder ſtorm. It has been fatal to many, both men and. beaſts. 


It is ſafer to be in the open field, becauſe wet 8 8 5 OE 
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„ . biting e 
- ae; ir all iſſued from that black ekt e 
one dar of ſuch flaſh"of lightning, muſt immediately. » 
tec nnd of che e * 5 an the ous OY) rag 5 

| e FFF 1 


: Ide i intervening a air Fic lies between the 
5 ſhould happen to be dry, and therefore not able to elevate CD 
the electricity of the earth above the tree, the exploſion ee, 
- mult i in this caſe, take place i in 'or near the tree, Ween, 
is very probable, would be ſhattered to pieces, by :" 
force or impetuoſity, whereby the two electricities unite. 
xz Baut in the former caſe, the tree might ſuſtain no injury. 
| - 7 + The fame reaſonipg will hold good if the maſt of a ſhip,” . 
B——  - aro building, were to be a part of the Ing me- 1 
| 7 5 Gam between the two . 1 5 


That the 1 110 5 lightning, 1 happen 2010 „„ 
in the middle of all reſiſting mediums, which lie between „„ 
the two elektricities; ; and that when the exploſion takes Po 
place, the light ſeen i is made up of poſitive and negative, „%%% cs 
in one. Appearance of light, as above aſſerted, I ſhall endea- „„ | 
_ your to illuſtrate and e 71 ſe etting a few. experi- „ 
b ments and obſeryations. e 5 


- 4 1 


The reader will 1 eaſily 5 eine, 5 I . the - 
| fate of the electric fluid, during a thunder ſtorm, to be 755 
0 ſituated i in the earth and atmoſphere, ſimilar to the experi- 5 
ment of a charged Leyden bottle. 1 perceive no material 
difference between them, but what relates to quantity, 


— - - — — 
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| 5 5 except this; and without this, I ſee not how. the pheno-. 
= :- menon of chris © 125 ever r happen in nature. RB 
TT %% ;œ -wmͥ̃ this P | 
D | 8 1 
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Poſitive! FRY" Negative, Light 


” Orig 5 75s electric charge of the Leyden bottle princi- 
. adheres to the ſurface of the glaſs, and not to its 
coating; but when a plate of air is ſaid to be electrified, 
the charge always adheres to the coating; z that 1 is to ſay, © 
to the clouds or aqueous vapours ſuſpended i in it. This 
nice diſtinction (which nature obliges the philoſopher to | 
| notice) does not ariſe from the great thickneſs or quantity | 
of air, which, in thunder ſtorms, may occaſionally happen 5 
- = 10 be between the electrified portion of earth and clouds; 
bdiut it ariſes from the reſiſtance of air to the electric fluid. 
| I find by the. operation of the electrical doubler, that the 
| Leyden experiment is perfeRtly formed, though the por-= 
6 tion of air between the two fixed plates, and e 


- tis ve only 2 80 amen part off an inch. 5 5 : 


wich regard to : air itlelf Chick d 1 to be 5 19 1 = 


e 


43 


f perfect non conductor of electricity ) when ſimply cu | 


ſidered, it ſeems to be originally void of electricity (which 
is common to all other matter), and that air, as air, is actually 0 


incapable of abſorbing or retaining it, but in proportion 
to the foreign ie e mixt with it. And that the per- 


meability of air to the electric fluid, is owing to its 


fluidity and extreme elaſticity, which cauſes it to yield to 
the leaſt partial preſſure. It was neceſſary that air ſhould 
_ poſſeſs theſe properties, in order that the two electricities N 
might manifeſt themſelves by thoſe appearances which ve 
term lightning. "Conſequently, during a thunder ſtormy 
the earth and clouds operate as coatings to the plate of 
That this is a real fact, there . 
// ſeems no room for doubt, after that decifive' experiment 
of charging a plate of Ky = as to . A go "URS Hr 85 


air that lies between them. 
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The 8 8 of the 5 ol bottle i is ; limi ted — 
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; "the compact texture and thickneſs of the glaſs; for if the - 


= charge be urged too high, the eleckricities will force 2 hole. 


| through it, and the tinfoil coating will be rent up in . 5 
bur, on both ſides of the glaſs; and will ſometimes be 5 


melted. Which ſhows plainly, that where the poſitive 5 


and negative electricities re-unite, there the greateſt effort 
is exerted. In this experiment, the two electricities ſeem 


t meet in the middle of the thickneſs of the glaſs. 


Which is ſtrongly indicated by the zur being protruded 


from the middle of the glaſs. Similar effects will take 
place, if the circuit be interrupted by ſeveral folds of 


paper, for a hole will be made through them, and each 


Leaf will be protruded by the two N from . = 
middle towards « the 1 1 71 leaves, - 8 . : 


* 


| EXPERIMENT n. %% i ® 5 
85 


Wich a zar « bighly „ e wean * 


1 Gare feet of coated glaſs, I have melted ſmall iron wire 


into globules of metal. This fine experiment is de. 
with ſome difficulty, for if the charge of the jar ſhould 


| happen to be too ſtrong, the wire will be diſperſed; . | 
weak, it will only be made red-hot, But ſometimes the : 


electric charge will be of a proper intenſity to melt the 
wire into fine globules, + When this ſurpriſing effect 
7 happens, J have often obſeryed the wire to be of a more 


pale red heat in the middle than at its extremities, and the 


: TE of i it ta. bog theres e a part at each end 


„„ N „ unmelted, 


Paus o 1 Negative Jo . 


5 3 At other times (chough leſs S the wire 
was obſerved to be of a more glowing heat i in two parts of BE; 
it, than in the reſt, which generally happened to be a little - 


above and below the middle of it. Theſe effects clearlyſhow” 


that the poſitive and negative electricities of the charged jar 5 


| ; mult have met in great force near the middle of the en 
where the reſiſtance to their union was ER 


tp 


7 


| BXPERIMENT 11.0 Lightning. 


Dr. Franklin, in | his. account 40 the effects of n 
on che church of Newbury, in New England, obſerves. 
&. that a wire, not bigger than a common knitting needle, 
did in fact conduct. a flaſh. of lightning, without i injuring 
any part of the building as far as it went; though the 


force of it was. ſo great that, from the termination of the | 
wire. down to the ground, the ſteeple was. excecdingly. ; 
Tent and damaged; ſome of the ſtones, even in the foun- 
dation, being torn out, and thrown. to the diſtance of 
twenty feet. No part of the wire, however, could be 


found, except about two inches at each . 
5 0 __ e 5 5 N 


. 5 circumſtance of. two 3 5 9 wire © he 8 

115 ing found to remain intire, at each extremity, I infer, that 
_ . the poſitive and negative. eleQricities muſt. have met ps 
about midway between the two extremities,” and there the 
. - reſtoration of the electrical equilibrium, muſt have taken i 
place between the earth and cloud. If the wire had 


55 N extended to the earth, poſſibly no damage might 


baye happened to the building. Theſe inferences ſeem. to 
be wen from te OS of the ant and are alſo 
5 n . | | | | con. a 5 


— 


3 


1 


. 


: us oy gi confing of. 
Feen the well known effekts of lange ten, 
JF made to paſs 


through, or meet in a very ſmall wire, which on account 
of its ſmallneſs muſt occaſion ſome reſiſtance to the re- 
union of the two powers, yet in all caſes, whether the 


| ES heb melted or exploded;; the electrical equilibrium of 5 


the battery is always, without rl na 9 955 reſtored 7 
Dh the > TP . 


kN ;3 


r 


We will now 1 view vf is matter, as it appears 
in the electrical ſpark, which, I am perſuaded, when care- 


fully examined, will be found to conſiſt of both electrici- 


ties, ſtretching or extending themſelves beyond the con- 


ducting ſurface, in ee to leſſen the leap through the 
reſiſting medium of air to their union. For every mo- 
ment during their diſunion they are conſtantly endeavour- 
_ ing to unite, (which endeavour, or mode of action, is uni- 
form and reciprocal,) and preſs into, or attract each 3 
1 2 5 i 2885 So ng 5 two . | 


1 * 
2 25 . . 1 22 
& , n 9 


1 om "EXPERIMENT Iv. 1 


55 electrical 1 has two prime EO made 


of copper, each containing about 300 ſquare inches of 5 


ſurface, both well inſulated; This machine, when placed 5 
on the Senn, having : a braſs ball of two inches and A half 7 


*.The law of lefirical 1 eee! never- 
| thelefs, it. is [ſufficiently evident, that equal quantities of hot elec- 
tricities, ſeparately inſulated, act with equal force upon each other; 


5 and that their force increaſes. as they approach to, and decreaſes as | 


"they recede from, one another; but it is eee 1. | 
F $73 £19045 e 
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and Negative Light. 
- ſins ſuſpended, from each conductor, by gh bunte 


rods, fo that the balls approach within one inch of the 


ſurface of the earth; the apparatus being thus diſpoſed, 
and motion given to the glaſs: cylinder, it is beautiful to 


obſerve how exactly the two elefricities ſtrike at the ſame 
inſtant of time. The negative "ſpark iſſues immediately 
out of the earth, and the poſitive ſpark ſtrikes into it, and 


thereby reſtores the equilibrium of the electric fluid to 
the 8 8 e anne EE 1 15 the 


machine. N N e OD 
925 * F A ; 
* * 1 * 
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The hang! de PIT 3 So cn,” 
| elevating the metallic balls and-curved: rods, ( as 
to form an arch over the glaſs: cylinder; but as the two 
electricities, in this experiment, inftantly dart into each 
other in air, the braſs balls need not be placed nearer to 
one another than three or four inches, for on every revo- 
lution of the glaſs cylinder a denſe ſpark will explode be- 
_ tween them; it is even ſo. ſtrong, that if it be taken pro- 
perly, it gives the Leyden ſenſation. This ſpark may be 


1 conſidered as a kind of ocular demonſtration, that hen 


poſitive and negative elefricity are accumulated in, and 
_ wack: to meet in air, their light and force ſeem ta; be 

apparently doubled. If a curious obſerver examines this 
light; in the dark, he may diſtindiiy perceive che uſual Kant, 
ol both electricities within the reſiſting medium of air, and 
alſo where they. unite, for the ir place of re- union is natice- 


; able by being much leſs luminous, which, is. the natural 


effet of union; 3 for there, in that particular part of the 


1 8 the” two eleAricities e . one; there the 
. N terms 


— 


3 : 
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” my a Lightung;cmftng * : N 5 
terms bade and Sia nn and there th cleric N 
| w panes. 0 | | e 4. . 


— 


We W 5 3 is in matter, but its pro- 
| perties in that ſtate of union, are, I think, altogether un- 
known: It has been, however, improperly ſaid, that the 
poſitive and negative electricities deſtroy one another, be- 


cauſe, when united, their viſible effects ceaſe, It is not, 


therefore, the cauſe determini ining thoſe effects, that i is ex- 


e 3 the word e but the 9 . > Y 


1 beg 3 moreaver, to 3 chat this iet 
affords a ſtriking inſtance of the vaſt quantity of electri- 
city that is naturally contained i in the pores of metal; i 
in the fourth experiment, the ſupply of electricity was 


immediately from the earth, but in this the e is 


| un e 5 metallic conduZters. OO 


; i . 4 
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| ExprnINENT vr. : 15 1 885 | : 


"This expetinicnt was: made by: Mr. Nicholſon, With 7 
more powerful electrical machine than mine. A delinea- 
tion of his ſeven electric ſparks i is given in the Phileſoph. 
Tran. vol. 79. Spark third. « When the one ball was 
electrified Plus, and the other minus, the ſigns of both elec- 
tricities appeared. If the interval was not too great, the 
9 -Zig=Zag park of the plus ball ſtruck to the ſtrait 
flame of the minus ball, uſually at the diſtance of about 
_ one-third of the length of the latter from its Pots render-" 
"OE Wy: e ee 8 mom Bb 


This is an undoubted fact with me, thonahs notic by 
. 5 very few electricians. Mr. Nicholſon's deſcription. of this 
„„ evidently exhibits, in one point of view, the poſitive 


» 


1 Mr. Nicholſon, in his narrative, ſeems to be a little em- 
„ barraſſed with the old doctrine on this ſubject, which, in- 
. deed, ſhould never be invaded on ſlight evidence; 31 admire 
his tenderneſs in this reſpect; but. why the luminous ap- 


of fig. 3, is to me unaceountable, for the uſual ſigns of 


1 ; ments, and delineated. i in fig. I, 2, 45 557 05 and my a” 
„ 0k au fo ee as toſs of e 8 


- 


$4 ; 


Ss is call 1 to 1 has « appearance 1 
5 | eleftric ſparks, taken in air, is ſubject to many variations, 
which are occaſioned by the change even of the moſt 
. trifling circumſtance; yet there are certain criterions 


% 


\ * that every ſpark muſt conſiſt of both electricities, one end 
3 . of which always exhibits the poſitive, and the other the 
negative ſigns. For inſtance, if the negative part of a 
N be ſmall, or what has been uſually termed a lumi- 
nous globule, then the middle part of it is generally of 
„„ purpliſh colour. When ramified rays iſſue from the 
5 b part, then the negative part is more extended, 
3 out towards the poſitive; and when the poſitive 
and negative parts ftrike into each other i in denſe light in- 
various parts of the intermediate ſpace; then their OS 
place of union is generally obſervable by a dark 80 
IG 5 . as before eas 35 loſs of: e whether 
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and negative electricities, uniting in air, and ruſhing into 
each other in oppoſite directions. I think, however, that 


pearances in his fig. 6, ſhould differ ſo widely from thoſe 


both electricities are plainly obſerved. in all his experi- 


| 7 - Define and Negative Light. - 8 465. 1 85 


peculiar to each kind of electricity, which evidently ſhow * 
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ſpark, to be the immediate effect, and conſtant 1955 of 
the re- union of the two electricities. It i is further to be 
obſerved, that whether the negative light aſſumes the figure 
of an oblong flame, or of a luminous globule, in either 
daſe the poſitive light is ſeen to approach and unite with 


it, in all poſfible directions. I find, as Mr. Nicholſon has 7 


1 determined, & that the effect of a poſitive ſurface, appears: 
| 00 Span farther than ng of a | EN 85 ti ; | 


A the middle part of an «Brie ſpark hints appears or 

' a dilute purpliſh colour, and its ends more vivid and white, 
it has been conjectured by fome to ariſe probably from 
tte fluid meeting with the/greateſt reſi ſtance at its entrance 
and exit. I imagine, however, that this idea was — 
geſted (for T know of no fact in the ſeience of 3 
jtſelf to prove it) by che reſiſtance and refraction which 
the rays of light Tuffer in paſſing from one ſubſtance into 
another. But it will appear with the leaſt conſideration, that 


© there is a very great difference between the light of the 


y Fun and that of electricity; I therefore conclude from the 
_ foregoing experiments, that all electrical exploſions conſiſt 


of both electric itics” ang as. union from. e ite 


. f 


We mil now et to examine 5 + appearances of | 


5 the two Kinds of eh which take cad in vacuo. 5 5 


Poe ks Win it was in the year 2776 that I was e 

| by John Walſh, Eſq. FR S. to procure ſome double 
barometer glaſs tubes, or long bent tubes of glaſs, and to 
. _ is De Lie to boil e the e within 


- 


{ 


* 7 
1 


1 


| of the two electrieities within the glaſs tube, which is beſt 


* 


* 


Puſtive o and u Negative Light. . "= . : 


f 


them, in, order to obtain a perfect vacuum in the arch i 
the mercury. One of them being completed, trial was 
' made to paſs the electric charge of the Leyden bottle 
throu gh the vacuum, but it could not be done; nor was 


there any luminous appearance perceived in this baro-: 
. meter. Perhaps the electric fluid is not capable, by its 
own expanſive Poway, of eee itſelf into ANT your 1 


of all matter. e 


0 5 4 3 be 5 beet 3 as 1 5 | 


about one inch bore, with braſs caps; one of the caps 
was fitted to the plate of an air- pump; a braſs: wire and 


ball extended a little farther within the tube than the caps 
did on the outſide of it. This tube was ſcrewed. to che 5 
plate of an air- pump; but while the air within it remained 
of its natural denſity, the charge of the Leyden bottle 
could not be tranſmitted through it, any more than through 

a perfect vacuum. But if the air-pump was worked for 
a ſhort time, ſo chat the air within the glaſs tube might 
be conſiderably rarefied, then the charge of the Leyden 
bottle would eaſily paſs through the rarefied air, and fil! 


the e e of the tube wth TR HO 


CARTS 'F 
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EXPERIMENT vn. | 


1 1 That t to | ih I 1 with hs ice 0 to 3 | 


chiefly in this experiment, is the direction and appearance 


done when the electric charge of the Leyden bottle is 


/ rather too weak to force its whole contents ſwiftly through 

the rarefied air, for, otherwiſe, the motion of the fluid is 
1 ſo PD); "teas ts NO fo reſplendent, that the eye cannot : 
„ „ e 8 


> . 
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fectly clean and. dry) and thereby reſtore the equilibrium 


to the ſides of the bottle; but, in this caſe, the equili- 155 
. brium is but partially reſtored, becauſe the two as do | 
Not unite in ſufficient e to er it. 


8 


ye Pe 5 obſerved the light within His lifes 0 
ö tube to be conſiderably diminiſhed in its ſplendour where 
the two powers unite; 3 and in air alſo, as we mentioned be- 
fore, a dark ſpot is obſervable near the middle of many 
electrical ſparks. Theſe appearances are the conſequence 
of union, and ought to be ſo, becauſe in proportion as the 


two electricities unite, and regain their natural ſtate, they 


5 loſe their light; for the electrical ſubſtance is only lumi- 


nous in a divided ſtate, whether it be viewed in vacuo or 
in air. . {| 


* ED 


That theſe t two 3 afling powers ſhould tend 4 
to re-unite near the middle of all reſiſting mediums is 
5 5 natural, becauſe there the two elefricities meet with a 
„ greater reſiſtance than in any other part of the circuit, 
e there. their We: force Wilks de exerted to 
5 ey Cl OT = „ e 


8 diſtinctiy notice its operations. When you examine the - 
appearances in the dark, at the moment the circuit is 
formed to paſs the charge, you will diſcover ſome light 
within the tube, chiefly at each end of it. Theſe lights 
are of contrary kinds of electricity, and agree with the 
charged ſide of the bottle, to which they are connected 
by metal. It may ſometimes be clearly perceived, when - 
the charge is of a proper intenſity, that the two lights 
have a manifeſt tendency to meet near the middle of the _. 

reſiſting medium, (provided that the glaſs tube be per- 


— 


* 


"Poſe tive and 4 Wie 53 
| overcome. . . and, of courſe, will there be- 


come Ane conſpicuous I in a e 
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| Similar effefts. and appearances are re obſerved, and ke 
— if the air-pump and glaſs tube ſcrewed. to it 
be placed ſo that an half-inch ſpark from the prime con- 


: duftor of an electrical machine be made to ſtrike the upper 
cap of the glaſs tube: and here alſo, in this mode of per- 


forming this experiment, the light ſeen within the tube 


ke; conſiſts of contrary kinds of electricity; for, if the electric 
| ſpark communicated to the upper cap of the glaſs tube 
be of the negative kind, the cap and light within near to 

it will be negative alſo, and the light within the tube at 
the lower end will be of the poſitive kind; and alſo the 


air-pump, and the table it ſtands upon, though uninſulated, 


will give ſufficient proof, if examined by a ſenſible electro- 


e of their being 5 e . „ 


Als; is 99 8 important appearance, which . Sick - | 
| entirely overlooked, and which (I think) is not the leaſt, 


to illuſtrate and confirm the principles here advanced, which 


5 will appear in the moſt conſpicuous point of view if hog | 


N 5 be e in 2585 e 1 e 
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EXPERIMENT IX. | 


{To hs Bad. be be . to > the ling pas 5 
ale to the horizon, by a ſilken ſtring at each end of it. 
One end of the tube is to be placed ſo as to receive an 


electrie _ from the prime conductor of the electrical 1 
| OW * re fn machine; | 
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machine; at the other end, a metallic communication wi 


the earth i is to approach within half an inch of the metallic 
cap of the tube. Things being thus adjuſted, and motion 
given to the glaſs cylinder, it is well known that the glaſs 
tube will be filled with electric light ſo long as the ſupply 


of electricity, = the ER. of "we 8 en is 


at at „ 
the inſtant of time the ſupply ceaſes the light divides near 


| Nowl am certain, that it i wikes FO PETR 


| the middle of the tube, and flies back to both ends of it; 
for, as before obſerved, the light within the tube is not all 
of one kind of electricity; it ineludes both electricities in 


one appearance of light, and the moment the ſupply ſtops 5 


teir progreſſive motion ceaſes; therefore they are not 


able to unite within the tube, and of courſe they 15 . 
of the tube the ſame way they went into its one moiety . 


returns to the prime e and the other's to 6: thy! wok: 
| TO EE it came. 55 Fo 


8 


1 438 that cleQricians i in 8 1 that air © on 5 


TN 1 in a glaſs tube, to a certain degree, permits the electric 


fluid to paſs eaſily through it. If this philoſophy were 
true, it would follow, that the ſame kind of electricity . 


which entered the tube at one end, muſt be the fame al! 
the way through, and ſo come out at the other end a 


But it is not ſo; that is to. fay,. that the elefric light, 7 


within this exhauſted tube conſiſts of poſitive and nega- = 


5 5 and Wo COW. be hn ever. Han 1 7 


9275 "Is appears . ib to 8 the the clefrieal effets of . 


* 5 gas hide, 7 Honig a metallic cap at one end of 3t, and — 
5 is the 5 
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fame; for although a part of its electricity be drawn out 


vy the action of the machine at one end of it, yet, enough 


always remains viſibly active to. meet a quantity of the 


poſitive. kind, which, in this caſe, will viſibly riſe out of | 


the earth and enter the tube at the other end; and ſo both 


celectricities will again unite in it where their diſunion firſt 


. and even with a very great * the 85 ſtill remains Bo | 


began; hence it is, that this kind of exhauſted tubes never . 


1 take the form oy NEED] 0 e foree. 


a e "EXPERIMENT 2 1 


1 To 1 this matter 3 3 vix. 1 the : 
Sen te light within this kind of exhauſted tubes conſiſts of poſitive 


. and negative light, notwithſtanding it appears to the eye, by 


A . its rapid mation, to be but one uniform light, let the glaſs 


tube remain ſuſpended, as in the preceding experiment, 


and place a Leyden bottle on glaſs ſtands, at each end, in 
an horizontal poſition, and in a right line with the tube it- 
ſelf, (which will lengthen the apparatus without altering | 
- the reſults) with their metallic knobs nearly in contact with 


dhe metallic caps of the glaſs tube. In this diſpoſition _ 


of the apparatus the coating of one bottle is to receive 


a ſpark from the prime conductor, and the coating of 


? ; 91 the other. a ſpark from metal, which, for this purpoſe, . : 
„ — wath he eqrtl Tara the zien clin 


3 the AS pit hermetically ſealed, differ conſuterably from: thoſe of the = 
tube deſcribed aboye. The electricity, in this ſort of tubes, acts 
forcibly on the internal and external ſurface of the glaſs, and will 
take the form of a charge, even ſo powerfully as to explode and _ | 
/ perforate A hole through. it, which ſhows its electrical ſtate to be . 


that MX; a May's arge Hes bottle, 


* x d * 5 
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der 24 Ro will be perceived to paſs i in the four inter- 


8 : vals of air, and, at the ſame time, a luminous appearance 


Within the glaſs tube. Remove the bottles, and examine 
their electric charges, and they will be found to correſpond 


with the lights within the tube to which they were op- 


poſed, One bottle will be found e Fay ou 
_ other „ „„ = . 


5x 4 


15 am 90 opinion, 1 if a; curious e were i” > 
examine this luminous appearance in a dark room, hgͥůe 
would ſoon think with me, that he diſtinctly perceived : 
the light divide (whenever the ſupply of electricity . 
near the middle of the tube, and recede to its extremities = 


J imagine, however, that its rapid motion would. not admit 
of diſtinction were it not for ſomething peculiar to the 


inſide ſurface of the glaſs tube, which may in mo 850 0 i 


e retard the clefric s in its retreat. . 


1 8 are not ate 1 in . ——— 5 85 


of philoſophy may ſuppoſe that the ſeveral facts exhibited 


in the ten preceding experiments are only of ſmall conſe- 
quence. However ſome may think of, or diſregard them, 
with reſpect to myſelf, I am fully perſuaded, that the whole 1 
phenomena of lightning, as well as many phenomena „ 
artificial electricity, do entirely depend upon them. Many 


* 


of theſe experiments have been long known, although 


their effects and appearances, as here remarked and applied, 
have the effect of novelty. Many books have been written 8 
upon this branch of natural philoſophy, but none of them 
have yet fallen into my hands in which « even the leaſt 
hint of applying theſe experiments, in order to explain the 

| phenomenon o lighting, has been n attempted. It does not 


. 5 


— 
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. | Poſitive and Negative Light : 8 


appear to have been at all the object of the writers. Some 
electricians have, indeed, been curious enough to attend 
to the direction of electric light —I wiſh Fn obſcure: 8. 
ticular were ae known. 


= conceive that 1 the j joining of che two 8 
cities in our experiments is but faintly perceived, yet the 


fact itſelf promiſes ſome elucidation of the grand difficulty 
| e the vaſt quantity of electricity obſerved during 


thunder ſtorms; and the more immediate advantage of this 
diſcovery is, that it ſuggeſts the idea of a more : eaſy ſolu- 
tion of the phenomenon of lightning than has yet come 


to my knowledge, "ane: it be deſerves we ON | 
ENT examination. TT gs „ 


e the inftruive e 0 on n elefiric Toke 75 
have not yet, perhaps, been explained to the ſatisfaction 
of the philoſopher; be that as it may, if the uſe and re- 
marks I have here made upon them ſhould happen to be 
well founded, via. that every flaſh of lighting conſiſts of 


poſitiue and negative light, (not wholly of one of theſe 


kinds, as has been ſuppoſed) in one apparent flaſh, then | 


will that general amazement, reſpecting the immenſe quan- 


tity of the matter of lightning, that is uſually diſplayed in _ 
. thunder-ſtorms be abated, by conceiving that the earth _ 
does actually ſupply one moiety of every flaſh of lightning 
at the moment that the clouds and vapours ſupply the other; : 
but becauſe of their rapid motion through the air _ can- 
ee oy Granny 100 285 9 5 0 as 1 8 8 deſcribed. ” 5 


— 


— 


ih 
EY "oi 5 . 8 850 TS 5 „ N 
5 e e char TY vn. 
Fulle, eee, 4 1 Con eflures on the 5 
— Phenomena of Lightning. | | ” 
1 4. Ir wy not 8 intention, in . 1 to deſcride - 
a the dreadful effects of lightning Which happen in 


bead are chiefly. opinions and conjectures, ſtill further - 
concerning the amazing great quantity of lightning . 
ſerved in thunder ſtorms, becauſe it ſeems "ARE to con- Ep, 
ceive how nature cffefts bs, _ 


| . 7 vs thunder ſtorms; but what I wiſh. to add on 1 | 
| 


: 

1. . . | : Y 
_ 1 1 am 1 caisfiel e 0 the duch 5 8 
3 A have here already advanced on this ſubje& (ſo far as it 


5 Ep concerning lightning obſerved. i in the atmoſphere, 
- conſiſting of poſitive and negative light in one appearance; 
85 and that the light or flaſh happens at the moment of re- ; | 
| Anion of the two powers, which approach one another with 
an unparalleled velocity, the force of which is derived from 


a the mutual attraction of each power, that ariſes from he 0 


denſity of one and rarity of the other, and is always in 
proportion to the quantity of electricity that has been diſ- 


placed in a limited district of the earth and atmoſpheres, = 


3 which ideas of the ſubject, I conceive, muſt leſſen con- 


5 . ſiderably the grand difficulty, relative to the quantity of 5 | 
„„ elefricity obſerved i in thunder ſtorms; it is, therefore, 


Nj N on that 5 have e who have . 
„„ _ ; 


o Lightning. N . 
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2 5 1 „ es nt © iron Rs the North 


85 of France, and from all the South of England, of a 


tremendous thunder ſtorm, which happened early in the 


morning of the 23d of December, 1790, it ſhould ſeem 
that there is ſtill great ſcope for further inveſtigation. 


I am of opinion, that the immenſe quantity of lightning 


obſerved during that ſtorm, cannot be accumulated by 


ordinary or ſimple cauſes. On the contrary, the nume- 


rous vivid exploſions of lightning which ſucceeded one 

: another ſo rapidly, and nearly at one and the ſame: inſtant, 

Father lead us to imagine, that a great part of the horizon 0 
and atmoſphere are, during ſuch ſtorms, in a fate or con- | 


0 dition capable of charging and diſcharging themſelves very 


quick; and that the powers of nature are actually fo dif- 
poſed, in the earth and atmoſphere, as to cauſe the elec- | 
tricity to aſcend out of the earth, in a luminous body or 
flaſhes of lightning, ſucceeding each. other very rapidly. 
But how ſo great and extenſive a redundancy of electricity 
in one, and deficieney of it in the other, is effected, is * 
hard to determine; yet it is eaſily perceived how. nature 


1 8 | 1 operates to produce the ſame effects in a leſs degree, Which 


N ; ö : has been already. (1 Annes 1 T 
| ö f "AY 1 gr ae 


Fs the direction of lightning aſcend or deſcend, thoſe who are 
verſed i in electric experiments will eaſily conceive that 


he) 


Dre: Franklin, — ago, ty, 9 5 « that „ 


the effects and appearances muſt be nearly the ſame in 


— oy — e eee en | 


nee 


abe, . 


4 


ERNIE 


60 ; Ornate Py een „ 


one el another, and between the earth 0 „ | 
the ſame rending of trees and walls which the electric 
= 9500 meets v Rs in its e and We Un Jo ſhock to 85 


"Ive. or © he > 


The 1 5 of che tds i is che ſrong attractive power = 
: the moon, and weaker influence of the ſun, which attract 
all the water in the neareſt hemiſphere, cauſing the waters 1] 
of the ſea. to ſtand higher in one part than in another. 5 
This Wonder of nature, 1 conceive, 1s not altogether void 
HR of analogy with that natural phenomenon. of electrifed 
33 1 clouds, forcibly acting on the electricity of the earth. For or, 
7 | although the electric fluid be too ſubtile to ſtand on an 
- 3 heap like water, yet, when the electricity of the earth be 
3 ; c 1omes redundant (or the contrary) on any part of it, the 
cauſe of that redundancy i is not in the earth, but like that. 
| of the tide, is at a great height above it, in the atmoſ. 
„„ phere, and the efficient cauſe of bath i is attradtion. 1 5 ” 


_ 5 
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5 | "The Ge] is the grand e of the matter of leht- | 
VFL 5 ning, and may poffibly, in a limited diſtrict, become over- 
[LS charged, ſo as to throw off flaſhes of light like an over- 

V charged electrical apparatus. I have abundant Proof, that 

a limited part of the earth is ſometimes in an electrified 
5 ſtate, becauſe the uninſulated part of my atmoſpheric appa- 
FE -- __ ratus is frequently electriſied, but moſt ſo during a thunder 
| 5 ſtorm. 1 therefore infer, that when that part of the apparatus 

| zs electrified negatively, the fluid ! is aſcending out of the 
© earth into the atmoſphere, the former having leſs than its | 
natural quantity in my neighbourhood; and when the fame - 1 
| . part of the apparatus is electrified poſitively, the fluid of 
1 5 courſe is deſcending into it, conſequently a limited part of 

te earth may be highly electrified; yet, its being inſenſiblte 


to 
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to us, he even may be on the elearified part, is no proof g 
o its non-exiſtence, ſince we ourſelves are involved in it; 
for where all things are equally involved in an electrical 
atmoſphere there can be no viſible ſigns of the preſence of 
the electric fluid. For the ſame reaſon, if two or more 
perſons be electrified, ſtanding upon the ſame inſulatian, 


| f they ſhow no ſigns to each other of being electriſied, be 


the quantity of fluid they are involved in ever ſo great. 
The fame fact is obſerved to take place in perſons,” and Fe 

things, uninſulated, and will-be . e 150 and 
T0 hg the manner of b aſcertaining it. 


TRE 3h £ 


nailed: to a brick wall to give it ſupport, ſhould, fo cir- 


cumftanced, exhibit. ſigns of an electrical charge, would 8 : 


be nothing wonderful, were it poſſible for us to conceive 


what a vaſt quantity of the fluid is at thoſe times in motion 
in the earth; and that, whenever the phenomenon hap- 
9 pens on any part of the earth, there is always over that | 
part of it, concealed in the clouds and vapours, 2 propor- 
5 tional quantity of the electricity, but of an oppoſite kind _ 
; to that on the earth; for, indeed, one as e _ : | 


not exiſt without the Other.” | 


* 
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nts figs: bien wy opinion, ek as mne brick wall is a . 
conductor of electricity than metal or moiſt earth, it may 
on that account contribute, in ſome ſmall degree, to the 
| Tamil of- the e ey in : this N 1 uy 80 
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95 hw W 3 to 0 dani dat 1 e „ 
may appear to ſome electricians, who perhaps have had 
no experience of an atmoſpheric apparatus, that a metallic 
rod, which terminates deep i in the earth, and its upper end 
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+ Kiflory informs” us; that large cure. . lebtulng 


5 tio e ſeen to run along the ground, break into ſeveral i 


parts, and produce ſeveral exploſions at the ſame time; 
which cl early indicate that a part of the earth may be ſo 
55 eircumſtanced, chat it does not always quickly drink it in- 
Now, if a limited diſtrict of the earth, where ſuch facts 5 
happen, were not previouſly ſurcharged with the ſame 5 
kind of electricity with that ſeen diffuſed 1 it, how | 


1 12285 a . wks 1 8 
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fr nag 5 ts beſt e e 8 95 lightning 


5 itſelf upon the ſurface of the earth is that in 


Dr. Prieſtley's excellent . of N Page 4 gy 


: 8 1 Twill bete e 5 : 5 
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. 55 5 Dr. Franklin's method of ſecuring buildings from the 


5 effects of lightning, i is Mr. Kinnerſley's account of what 


happened to the houſe of Mr. Weſt, a merchant of Phi- 


ladelphia, in Pennſylvania, which was guarded by an appa- 
ratus conſtructed according to the directions of Dr. Frank- 
lin. It conſiſted of an iren rod, which extended about 
nine feet and a half above a ſtack of chimnies, to which it 


Was fixed. It was more than half an inch in diameter 


in the thickeſt part, and went tapering to the upper end, 
in which there was an hole that received a braſs wire 
about three lines thick and ten inches long, nk . 8 
in a very acute point. The lower part of the apparatus 
joined to an iron e driven SOT or Ny feet into * 
. 1 FFB 8 


Lo , $; Fo as; 


„„ + Mr, Weſt judging bye the «dreadful aa of F lightning 
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wire was a little thicker, being only melted by the light- 


ning, ſunk down (while in a fluid ſtate) and formed a 
rough irregular cap, lower on one fide than on the other, 
round the upper end of what remained, and became inti- _ 


05 mately united with it. It is remarkable, that, not with 
ſtanding the iron ſtake, in which the apparatus terminated, 


F was driven four or five feet into the ground, yet the = 


15 - - earth did not condutt the lightning fo 72½ but chat, in 


= thunder ftorms, the lightning would be ſeen diffuſed near” 
5 25 the fake two or three yards over the pans e at 


ART" time ith wet with rain.“ 


| Theſe effects 51 5 5 How chat the earth ae not al-. 
a with equal eaſe abſorb the electric fluid. Which 1 


| judge, as before faid, muſt ariſe from its clear ſtate 
_ peculiar to a limited diſtrict where ſuch extraordinary 


phenomena happen; for the earth is always moiſt. But 
dc add to that, in the above caſe it is faid that the pave- _ 

ment was very wet with rain. This conjecture of mine 

may at firſt ſight, I own, ſeem improbable; but the great 
quantity of electricity obſerved” in ſuch circumſtances, | 
muſt have an adequate cauſe, and T know of . no o other 8 52 5 


1 res of 1 9 effect. 


In the and Hiſtory e of 1 page 30 4,1 f nd OY 
| | Pl, in his . book of Natural TY, mentione 4 3 
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Lu 100 tnſtant an of thunder, that the condiuchus had i 5 
: ſtruck, got it examined; when it appeared that the top of 
the pointed rod was melted, and the ſmall braſs wire re- 
_ duced to ſeven inches and a half in length, with its top 
very blunt. The ſlendereſt part of the wire he ſuſpected 
had been diffipated in ſmoke; but fome of it, where the 
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Gmc luminous appearances, and tells us, that they ſettled 
not only upon the maſts and other parts of the ſhips, but 1-2 
alſo upon men's heads, and on the ſpears of the ſoldiers. . 
who kept watch by night upon the ramparts. Seneca in 

his natural queſtions takes notice of the ſame phenomenon. | | 
A ſtar ſettled on the /ance of Gylippus, as he was failing - 
to Syracuſe: and ſpears have ſeemed to be on fire in the 
Roman camp. In the month of February, about the ſecond _ 
Watch of the night, there was a very extraordinary ap- 
pearance in the army of Cæſar. There ſuddenly aroſe a 
| tick cloud, followed by a ſhower of hail ſtones ; and the 
ame night the points of the ſpears belonging to the fifth 
legion ſeemed to take fire. Livy, chap. 32. mentions two 
. ſimilar facts. It does not appear that the ancients had 
V˖UVolin proper ideas of theſe fafis and appearances, for if they 
fa only one light it was termed Helen, an ill omen; but 
if two lights appeared they w were Kallen Caſtor and ag 
- 9 9 e %%% ©» 
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=_ - 1t i is now . that theſe luminous 5 maſt 
aue been natural or ſpontaneous electricity. And that a 
„„ whanted part of the earth and atmoſphere muſt when and- 
were thoſe phenomena happened be highly electrical; 
„% ] ù ale every ſubſtance within the electrified diftrig.. 
= ke thoſe facts all happened without inſulation, and were 
=, _ fimilarin that reſpe& to the facts obſerved with my un- 
. N infulated metallic rod.. A ſimilar event happened to Mr. 
1 Loammi Baldwin (related in the Phil. Tran. vol. 72) who 
raiſed an electrical kite in July 1775 during the ap- 
V' Proach of a ſevere chunder ſtorm, and obſerved himſel to 
| 0 „ 5 be ſurrounded by a rare medium of fre, which, as the | 
189 : cloud 8 » nearer the 8 and the kite roſe hi gher, con- 


8 „ e | „ ed — tinued | 
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: tinued to extend itſelf with ſone gentle faint flaſhes... Mr. „ 
| Baldwin felt no other effect than a general weakneſs in 2 
his joints and limbs, and a kind of liſtleſs feeling; all 
which he obſerves might poſlibly be the effect of ſurs 
_ priſe, though it was ſufficient to diſcourage him from per- 
fiſting in any farther attempt at that time. He therefore 
drew in his kite, and retired to a ſhop till the ſtorm was 
| over, and. then went to his houſe, where he found his 
parents and friends much more ſurpriſed than he himſelf 
| had been; who, after expreſſing their aſtoniſhment, in- | 
formed him, that he appeared to them (during the time 
he was raiſing the kite) to be in the midſt of a large bright 
ame of fre, attended with fa/hings; and that they expe&t- 
ed every moment to ſee. him fall a facrifice to the flame; _ 
The fame was obſerved by ſome of his r . who „ 
| Kei near the Pass more 15 e . 7. - N 5 | 


5 Lese, Git vention de ett Sage uren inlays — 
f _ the kind (where no injury was ſuſtained) that I have | | 
yet been acquairited with. That a man ſhould be ſo 
powerfully electrified, ſtanding on the ground, as to be N 
Vveoiͤʒſibly ſo to himſelf, and alſo to his friends at 'a conſid er. 
able diſtance from him, and in day-light too, ſhews the C 
immenſe quantity of electricity that he muſt he involved . 1 
in; and his ſafe eſcape from danger to he little leſs thaen |} 
ga, miracle. Every one muſt, be ſatisfied (w 10 reads this | 
- aſtoniſhing account), that Mr. Baldwin was. pern nanently En, 
_  eleftrified, though uninſulated. It alſo ſeems evident that 
the part of the earth whereon he ſtood, and that adjoin- . 
| 8 to it within a certain diſtance, muſt have been in te 
fame electrical ſtate. The principal difficulty that will : 
Jars ariſe VIC 8 Wi be the apparent. want of kalt „ 
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lation to Mr. Baldwin. But when that is accuratel + con | 
=” dered, it will be found, that the ſurrounding air per- 


* 


e that office by inſulating two highly electrified 


bodies, viz. the clouds above, and the ſurface of the earth 


beneath him, which have in ſuch inſtances the effect of 8 
coatings to a plate of air, ſimilar to the coatings of a 


plate of glaſs. Now it is well known, that the Leyden, - 
bottle retains its electric charge though one of its SOR: ; 
e 255 ee 5 15 rene wich me 2 8 ” . 


11 is in 0 Nene to ily a one ang a ane = 


; Shah and ſometimes even during the paſling of a black 


dundant and ſometimes i in a deficient ſtate of electricity. 


One of my ways of proving it is rather” diverting, when I 


| have a company of perſons of ſufficient courage to form a 


circuit, by joining hands i in the uſual manner, to receive the 1 
charge of the new Leyden bottle, as I term it. It is thus 
e fir ſt perſon in the circuit is to touch with 


his finger the bell of the atmoſpheric apparatus which 


company gives 4 ſudden ſpring, as if they had received the 


cloud over my high pointed rod, that the earth is to ſome ; 
limited diftance in/my heighbourhood, ſometimes in a re- 5 


| communicates with the earth, and the laſt perſon in the 
circuit is to approach with his finger the braſs ball which ” 
1 is inſulated. The conſequence is that a denſe ſpark of 5 
electricity will ifſue, and at the fame inſtant the whole 


* 


charge of the common Leyden bottle. That the rod is 


5 diſcharged by the operation 1s evident, becauſe the pith- 


ball electrometer, which is connected with it, collapſes. u 


If the finger of the firſt” Perſon be continued on the bell, 
ace Mr, Baldwin's Gruation to. be fimilar to that of oe 


worm 122 . in wy charged Her bottle mentioned p. 72. 
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and te finger of the laſt be removed "from hs ball to 
give the rod time to charge again and again, (for Which 


purpoſe ſometimes three or four ſeconds are enough,) the 


company may repeat the experiment as often as they pleaſe. 


But I have ſometimes obſerved, . that even electricians 
themſelves were too well fatisfied of the fact to > make a 
becond trial. = Th 3 


* * 


When the e e an a accompiny this th 


menon are well conſidered, it may be diſcovered by ſome 


ſenſible effects, that the force of an electric charge does 
not depend at all on the ſhape of the charged ſurface. | 1 


conelude therefore, from this fact, as before obſerved, 
that a cloud: over the rod, and the ſurface of the earth 


| under it, may be conſidered as the electrified coatings to 
the ſtratum of air between them; which, between the bell 
and braſs ball, is only two inches. This ſmall portion of 

Air is ſometimes difplaced bas a contitiued ſtream of 8 00 5 


8 ning, very awful to 4 fp 


| Moreover, 1 infer, ths 8 N clefrical phat. 

| _ that when two ſuch: highly electrified coatings. are 
once well formed, and the attractide force of their electric 8 
atmoſpheres have entered even in a ſmall degree into each 


other; it is not in the power of the wind to ſeparate and 


diſperſe them. For as the wind in its progreſſive motion, 
carries the electrified eloud forward, an equal electric 5 


| charge, but of a contrary kinds i in a ſtate of actual opera- 


tion on the ſurface of the earth, will alſo move and keep | 


an even pace with. itz until either the electric charges be- 
come more augmented in the coatings of earth and va- 


85 pour, or they approach nearer and nearer towards each 


e or in their path meet with ſome condudling, emi- 


* 


1 VVV 5 eee 
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nence able of facilitating their re- union; 3 the conſe- : 
duence of which will be an exploſion of lightning and in- 
Rant clap of thunder; if not ſome 5 to e oh 


< Ic a NG > 5 rn 5 1 it may, either i in the 
| houſe or open field, he is liable in any place to be involved 17 8 
in an electric charge, whether it be ſtationary or moving 
_ with the clouds. And when he is ſo involved, he may. 
know nothing at all of it, without proper inſtruments; for 
_ reaſons before given. I once found myſelf ſo involved, in 
2 a ſmall degree, as I was walking in Hyde Park. I ob- 
++ ſerved that the atmoſphere. began to aſſume a menacing . 
| appearance, and a heavy black cloud being at no great 
„ Adiſtance, I took my pocket electrometer out of its caſe, 
. And held it in my hand, and it inſtantly diverged near one 
inch. Some drops of rain now fell, I therefore went to 
' 0p; houſe, and I found my high e Fog; r 5 
: charged and the bell of i it ringing briſkly. | | 


3 8 Wich 1 to » danger from the returning ks out of ” 


1 vr into a perſon, which happens at the inſtant a flaſh. of _ 
_— lightning takes place, I apprehend. no painful ſenſation [1 


= en follow. For, although a. man naturally poſſeſſes a 
dae ee quantity of electricity, and his natural portion 
we know may be increaſed or diminiſhed, in a ſmall de- 
: gree, without harm to himſelf, yet the quality and quan- 

tity of his electrical ſtate will always have relation to 
the place he is in. If he ſtood in the direct path of a 
flaſh of lightning, moſt likely the event would be fatals — 

but if he happens to be clear of that, his natural quantity —_ 

of electricity can undergo no greater change in its den- 
1 e or MA thar i the ada _ earth he ſtands en 

| | | „%% 
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5 and every thing elſe 4 him; which 1 9 will be 
very ſmall. For inſtance, there are but few, if any people, 
who have arrived to maturity, but have at one time or 
other been as it were involved in the very blaze of light- 

ning, and have not only ſuſtained no harm, but have ac- 

tually had no ſenſation. at all of a returning ftroke z yet 
people ſo cireumſtanced are in the moſt proper ſituation 
to feel a returning ſtroke. nüt the ſenſations and injury : 


. ſuſtained (abating ſudden, terroi; is generally in the eyes, 
the moſt ſenſible part of the body. The conſtant moiſ- 


. ture of the eyes, perhaps, may contribute thereto, by 
flacilitating the paſſage of a greater quantity of fluid 
through them. I imagine, that if it were poſſible to de- 
prive a man of his natural portion of electricity, by a re. 1 
turning ſtroke, or in any other way, or even to ſuper- add a Ti 

double quantity of the fluid, though his body cannot break 
like glaſs, yet either way might be fatal to him: and 
thus I ſuppoſe are people deprived of life by lightning. 8 

Mr. Baldwin's ſenſations ſeem to ks: thus much, 8 5 


nas 


— 5 


1 1 Ps Get ſenfible ods, 1 a nie in- 
tenſity of the electric fluid eminently contributes to the _ 
well being of animals and vegetables. And I conjecture 
that the energy of the brain and nerves, depends on a 260 175 


per intenſity of electricity; as the act of xeſpiring health 
fully depends on a proper intenſity of air. However, t 


- | give this conjecture ſome weight, I beg leave to tranſ- 
cribe an obſervation on the nerves of the Torpedo, by Mr. 


L John Hunter, F. R. S. read at the Royal Society July 1, 


1773. The magnitude and the number of the nerves be- 


LY e organs, in proportion to their ſize, muſt on 
: "I. „„ ee . 


of 
z 
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| reflection appear a8 extraordinary : as the e e they, 
afford. Nerves are given to parts either for ſenſation or 
action. Now, if we except the more important ſenſes 
of ſeeing, hearing, ſmelling,. and taſting, which do not 
belong to the electric organs, there is no part even of the 
55 moſt perfect animals, which, in proportion to its ſize, is 
fo liberally ſupplied with nerves; nor do the nerves ſeem 
neceſſary for any ſenſation which can be ſuppoſed to be- 
Ja to the electric organs. And with reſpect to action, 
there is no. part of any animal with which I am acquainted, | 
however ſtrong and conſtant its natural 3 my 72 0 
which has 05 en a een of n nerves. 4 


N 


25 If it © be ahi probable. that aha nerves are not ner 5 ; 


. 1 for the purpoſes of ſenſation or action, may we not 
cConclude that they are ſubſervient to the formation, col- 
lection, or management of the electric fluid; eee 
it appears evident, from Mr. Walſh's experiments, that 
the will of the animal does abſolutely controul the electric 
powers of its body, v which muſt Enos on ihe "yp of 

the nerves, g | | 135 
oa os: LT chin any; ce. ren RY the Pont; . 
ps nerves in general, or how far it may lead to an ex- 
planation of their N time and. future. diſcoveries 


* 


« 
+ 
- > | fi | 
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1 powers of 5 clefrical 1 Bel, a Appen ow 2 very. 
much ſuperior to thoſe of the Torpedo. I have ſeen his 

: : brilliant ſparks in the day light, heard their ſnapping diſe, 
3 and felt his ſhocks, which were, on ſome en when | 
bn ch e om e te Ship 5 


tom the 2 Riroke 2 lirtle further, Beſides the 
evidence of natural facts, ſimilar phenomena attend arti- 


 ficial electricity 
«Fall which firike through air, from ſixteen to twenty' 
inches in length, I have felt at thoſe times a -motion of. 


the air on my face, at the inſtant thoſe exploſions hap- 5 


_ *pened; but 1 did not feel the return of the fluid into my 
body, which I had been deprived of during the accumu- 


lation. Yet I ſaw electricity returning by the bell wire 


into the earth within leſs than two inches of its ſurface, 


and at the diſtance. of eighty-three feet from the machine. 
But in the room next to that in Which the exploſſons were 


JC 
ſeemed ta be on fire by the returning electricity, which 


was eſteemed a fine: ſight by the ſpectators. Now, as = e 


When we accumulate | denſe electric | 


/ bodily ſenſations were felt, it may be ſuppoſed by ſome that 


no change of the natural quantity of fluid had taken place 
on the company; but that is by no means the conſequence 


| for the houſe itſelf®, and every perſon and thing in it 


during the accumulation of thoſe ſparks are electrified ne- 1 


gatively; which is eaſily proved, by either placing per- 


ſons or things upon a good inſulation, the moment beſore 


an exploſion happens, as they will be found, on trial, 
 eleftrified negatively; becauſe whatever electric ſtate 
mey poſſeſſed at the inſtant they became inſulated, + way 


"ow will remain when the SPP om is over. 
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ther for the purpoſe of viewing the operati 
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large: elefirteal, apparatus, a ſheep was killed by the de 

| tical ſhock; from a very large battery, in the preſence: | 
of mariy members of the Royal Society, aſſembled- tog: 
„„ , « 


mode of employing a very great quantity of the ſoo: 


perceived by the company, who ſtood near to three a ; 
of the table on which the ſheep lay. It was thought 


Auid/in one ſtroke, no ſenſation of a returning ſtroke was 


neceſſary by Mr. Hunter (who had the ditestion of the 


operation) that the braſs rod, which was to conduct the 
dlectrie charge to the head: of the animal, ſhould be preſſed 


_  Clofeito it, or the wool of it might obſtruct the force of 
the charge. I readily accepted the office, and, with a ſtick 


that ſtood near at hand, I preſſed the metallic rod tight to 5 Fg ; 
its head ; although. my ſituation in ſo doing was Wes” ip 


. 1 bing yl [ did not 1 the leaſt ſenſaion. 


73 ra 4 Fa | 
7277 85 1 ey 15 Thee 4 N ; 


De Pricfley,, 451 ee i 8 8 W into 


N the water, at the time that the electric charge of the bat- 
. : tery paſſed over its ſurface; and: they felt a ſudden con- 5 


cuffion in the waters! without pain to themſelves.” He held 


* 


. the bill of A robin red breaſt, and after that the e 


a mouſe, near the electric exploſion of a large battery, but 55 5 
they did not ſeem to be at all affected by it. I put into | 
a large Leyden bottle a fly, and after that a worm, and 85 ; 


© then charged the bottle, during which I kept my eye on | 
: tiem, and in. the diſcharge alſo, but neither the c arg 
nor 5 had any 1 15 155 waa 1955 I 


; 
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£5: wil Gone ane i in Chae this 3 a faw 
ot the many remarks and obſzrvations made by that emi- | 
nent ee Si Snior e on n lightning. \” 
8 a « Conilering 
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* 1 the nol: quantity == dearic fluid that 
appears in the moſt ſimple thunder ſtorms, he thought it 
impoſlible. that any cloud, or number of clouds, ſhould 
ever contain it all, ſo as either to diſcharge or receive. it; 
beſides, during the progreſs. and increaſe of the ſtorm, - 
though the lightning frequently ſtruck the earth, the ſame - 
clouds were the next moment ready to make a ſtill greater 
diſcharge, and his apparatus continued to be as much af- 
fected as ever; the clouds muſt conſequently have received : 


at one place, the moment one 2 nts was e ſhown 
nene „% oben Th = LA 


* — 
ER "© = XY 1 


 « The extent of the VET att ace leſſen this acm; 5 
for, be it ever ſo great, Mill the Tp e to be 16 0 


{ * 
1 ly > a 722 
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8 ane we which firſt 1 2 8 4 — 8 5/9 


ö 2 diſperſed i in the atmoſphere, draws to it thoſe that 


are already formed, and continues · to form new ones, till | : 
the whole collected maſs extends fo far as to reach a part 
of the earth Where there i isa deficiency of the electric fluid; 7 


thither too will thoſe clouds, replete with electricity, be 


ſtrongly attracted and there will the electric matter af. | 
charge itſelf upon the earth. A channel of communi- . 
cation being in this manner found, a freſh ſupply of 
electric matter will be raiſed from the over-loaded part, 
and will continue to be conveyed by the medium of che : 
Clouds till the equilibrium of the gs e they two 


1 of 2 earth = reſtored.” 5 - 7 


z 2 
. 
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8 in continally caring from we clouds in one os at the 
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me dime it is diſcharged Gita: the earth in ne 98 
ie is a neceſfary conſequence from the whole, that the 


clouds ſerve as conductors to convey the electric fluid from 5 


"gs places of the earth which are e e 2 to 

thoſe WOE are TY i of it.“ . FL | 

ö 3 5 am not certain tha: SL Bene was VET 

. acquainted with that intereſting diſcovery of Dr. Prieſtley | 

| on the Tourmalin, as mentioned in the beginning of this 
i „ work; but I have often thought that that fact of the ; 

2 Tourmalin gives aid to, or corroborates ſtrongly, Signior 
Beccaria's ſentiments of the: IS Tray. of me ah 

OE: a thunder eee | ji ing Woh, 2 

| 8 1 

= _ Tourmalin ſtone i is, can exhibit at the ſame time, and on 

| the fame flat fide, the two ſtates of electricity, why ſhould 

it de thought impoſſible for the earth to ſuſtain, for a few 

minutes, (which would be in ſome thunder- guſts quite fuf- 

fccient) the two contrary ſtates of the electrie fluid? and 

| „ eſpecially when they are only ſuppoſed to happen on the | : 

| * earth at the diſtance of many miles Fee in ane | 
| ; har ang not- wy FAR 30 or Wo e 

3 55 i eqs: . VV» 2 

1 x w readily admit 2 he e even in 7 188. ns,” 

FT 8 à better conductor of electricity than the Tourmalin; 

| „„ dut when a mile of earth is oppoſed to every twentieth 
. part of an inch of the ſtone, their difference of capacity 
3 7 for Sg, the cleric fluid is Wa Oy 
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en Lightning. 8 


The 6015 difficulty here ariſes from our want of con» 
f ea how a quantity of electric fluid can lie condenſed 


. in or near the ſurface of the earth, in one part of it, 


whillt its neighbouring fluid in another part is attenuatedz 
but when experiment is ſtrongly on one fide, and nothing 


but this difficulty of conception appears on the other, the 


latter ought to give way; and when the thing is Care- 
= fully conſidered, and experiments with appearances are 


duly ar e the e of Moan 9 75 N 
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ſidered as a dry experimenter, I may be taken for a 


nn innovator of Dr. Franklin's theory. Dr. F n 
lin's diſeoveries, relating either to the nature of lightning, 


or to the Leyden. bottle, are truly amazing, and much 


praiſe is Juſtly due to his ingenuity. But it is neceſſary | 
to obſerve, that though many of Dr. Franklin s admirers 
thought that he had exhauſted the whole ſubje&, he him- 
ſelf was far from thinking ſo; and the hiſtory of eleQricity, | 
ſince the date of his diſcoveries, demonſtrates that his 
155 we eg was true. Time has brought to "Oe a great | 


f 


* 


x 
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aber 5 incomplete as well as complete experiments, 
and perhaps more of the former than of the latter; ſo that, 
though we know much more than he did at that period, 
a 2G gk know Dow. much remains e 
9 5 . 3 my 1 by the 1 experi» 
ments and obſervations, to aſcertain in a conciſe manner, 
_ that every electrical exploſion of the Leyden bottle is the 
conflux or meeting of two oppoſite powers, the poſitive, 
and negative elefricities, ruſhing into union from two 
oppoſite directions; which I conceive muſt ariſe from two 


 elefricities to recunite, which attrabt each other with equal 
force, and the reſiſtance oppoſed thereto 1 the-3 non 
e e of air. 1 _ 
A 

55 conceive . that 1 is only « one electric 1 nature. 
But when the natural quantity of a body is divided into 
parts, and ſome of it given to another body having its 
whole quantity, we give different names to the electrical 
ſtate of two bodies ſo electrified, becauſe of their conſe- 
quent different effects on each other, yet they are one in 
their nature and operation. The ſuſceptibility of the elec- 
tric fluid to ſuffer a diviſion or change in its natural ſtate + 
and ſituation is manifeſt in all electrical experiments, but 
this change cannot be carried on beyond a certain degree 
without great force or. violence, becauſe the divided parts. 
unite. their whole force againſt the diſuniting power, and 


+1 
F 
* 5 * A 4 


will ſoon become equal to it; therefore it is, that in te 


charging of glaſs the operation is limited and ſoon ftopsz 
Ys not becauſe the e ſide is poſſeſſed of no more 


cCauſes, that 1 is to fay, from the ſtrong tendency of the two 5 | 


4 


„ LS ho „ e - 


8 Fit 
4 
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 eleftricity, buy becauſe the diſuniting and; the . . 
powers are then e Sogn eee al Ls a 
1 muy WE = 7 


1 am e ſatisfied of he 5 of Ui Ss | 
tle; that every ſubſtance in nature (except air} has 
naturally a certain quantity of clefricity appropriated to 
it, which quantity may be diminiſhed, either naturally or 
artificially, by drawing out a part, which the body will 
again reſume; but its whole appropriated quantity can 
never wholly be drawn out of it. And by the bye, the want 
of attending to this circumſtance has occaſioned 'many 
miſtakes, for a ſpark iſſuing. from a diminiſhed quantity is 
as real a ſpark of the electric ſubſtance as the contrary; 


TI therefore infer, that negative electricity muſt be equally 3 


zs active as poſitive, and that it will urge its way through 
every reſiſting medium to meet the poſitive; for this reaſn 
it does not inaciivel) avait- in its place until the poſitive 


clectricity has ſupplied all its wants. This is, I preſume, 


_ manifeſt, not only in the foregoing ſeries of experiments 
on poſitive and negative light and fparks, but alſo in their 
_ atmoſpheres, the conſideration of nas x would ON me 
: N „ e e 


. am aware that hs Pg of: 1058 4 RIPE my 
| 1 1 upon them, militate againſt the received theory 
of electricity, becauſe Dr. Franklin, in his firſt letter, 
aſſerts,” and by way of inſtance ſays, & Suppoſe'the com- 
mon quantity of electricity in each part of the bottle, be- 

| fore the operation begins, is equal to 20; and at every 

ſtroke of the tube, ſuppoſe a quantity equal to 1 is thrown _ 
„ hs then, after the firſt ſtroke, the quantity contained _ 


A wt not. diminiſhed by the operation. Beſides, |. | 
we will admit that his tube was able to force out of one 


55 the 2 9055 . in a We turned out of — wood B. 


2 Sas and ohren. 


the banks will be 215 in the outſide. 19. Abies the - 
md,” the inſide will have 22, the outſide 18, and fo on 


: electricity equal to 40, the outſide none, and then the ope- 


1 3 after 20 ſtrokes; the inſide will have a quantity of 0 5 ‚ 
5 ration ends. Here we have a bottle containing at the ſame „ 


time a ple oy L. of 5 on: a vacuum 9 the ne 1” 


555 


ie e ever + Dr. Franklin cs bis 1 in „ balle 


it was in this particular, without having firſt well con- 
ſidered the facts and appearances that ſtill remain, and 
which cannot be accounted for, on the ſuppoſition that 


one ſide of the bottle was exhauſted of all its f 
re to 5 8 extent to which we are able to carry this experi- 
poſitive and: negative. powers of the body are 


fide of the bottle 20 negative ſparks, and this we will k 
poſe was the limit of its power, yet a greater power would 


with eaſe force out 20 more, if the condition and ae 
of che glaſs would bear it. Bodies have no doubt: a limited 
5 quantity of eletlricity, which probably may be more or 


leſs according to the nature of the ſubſtance; but we have 


never yet found this limit i in any, otherwiſe than what the 
power employed creates, for when more power is applied | 


e TERS of the eleftric Ls will be es 


i 


| Te exhibit 0 5 0 28 8 3 as oc Wa pong . 5 : 
th power of doubt, I would inſulate the Leyden: bottle | 


as repreſented: figure 5 (a contrivance obvious to every = 
elefrician). A repreſents a glaſs ſtand, which ſupports . 


. 2 


/ 


: 0 is a l delt, with a female ſcrew fitted to 46 in 


22 | 


order that metallic balls and points of different termina- 


tions may be occaſionally ſcrewed to it. At a convenient 


| diſtance from the ſide of the bottle is fixed an inſulating 


| Pillar of glaſs. A curved wire, with a knob at the lower 


end of it, is ſcrewed to the metallic rod D, which rod = 


is moveable at pleaſure in the head of the pillar, and is 
fixed tight in its place by the ſcrew E. Place this ee 


ment ſo that the knob: of the bottle may be within 2 
quarter of an inch of an equal knob proceeding from 
che poſitive prime conductor F; the rod D is to be con- 


nected by a wire with the negative prime conductor; che 
knob on the belt, and that on the curved wire, are alſo 
to be placed a quarter of an inch apart. Things being 


trical machine is poſſeſſed of; and it alſo ſhows, in a clear 


manner, the fallacy of thoſe old doctrines, viz: & that no 
more electrical fire can be thrown into the top of the 

| bottle when all is driven out of the bottom, a circum- 1 
ſtance that never yet happened i in the Eeyden bottle; for - 


in all caſes the cauſe of ceſſation of eleQricity in charging 
it, is from the electrical machine itſelf, as will 1 85 
| 8 from the three 4 e 4 


15 


Din managing the alk flap of ahi rubber of mth 8 
I make the glaſs cylinder act ſtrongly or weakly at plea- 
ſure.” Having put it into a weak ſtate of action, yet 
equal to a machine of ſmall power, and the apparatus be- 
- ”s 2 5 as 8 e 1 1255 the glaſs FRE. | 
| | and 


chus diſpoſed, and motion given to the electrical machine, 
the progreſſive charge of the bottle may be obſerved wih 

ceaſe. The moſt ſtriking effect of this apparatus is, that 

it viſibly determines the quantity of power that any elec- 
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and count the ſparks which are forced into the 1 158 5 
I ſee them ſtop, the number of which in this ſtate of the 8 
machine was 40, and of courſe 49 ſparks were forced out 


of the negative fide of the bottle. J then increaſed the 15 Sb 


excitation of the. glaſs. cylinder, to repeat the experi- 
ment, the apparatus remaining as before. I again worked 


the machine and counted the ſparks, which I found to be 5 


112 beſore they ceaſed. Laſtly, I made the glaſs cylinder 
att briſkly ;. the apparatus remaining as before, the ma 
chine was now able to force into the bottle 155 ſparks. 
before there was a viſible ſtop; and at the ſame time, as 
if it were ſpark for ſpark, there was forced off the nega- 
tive fide of the bottle 155 ſparks. This quantity, great 
as it is, for * bottle whoſe coated ſurface on one fide is 
only 80 ſquare inches, is not, I ſuppoſe, the · one thou- 
ſandth part of the electricity contained in a glaſs of this 
dimenſion. Nor will glaſs' bear a total. deprivation of its 
electricity on either. ſurface, - this. we know by ſad experi- 
_ ence, becauſe it is ſure to break long before that happens; 


ne this laſt 0 of n machine e ſeemed to: be its 


i 7 . 3 _- 
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withſtanding it has been affirmed, & that one ſide of charged 
_ glaſs: contains-a plenum and. the other a vacuum of elec- 
tricity”) that we are not yet acquainted with the preciſe ” 
quantity of electricity contained in glaſs, or indeed i in any 
other ſubſtance; nor do we yet know of any. criterion 
' whereby to determine a total deprivation. For the reſult 
af theſe experiments, being fo widely different from what 
| has been conſtantly affirmed, concerning the negative ſide . 
en ingly 1 is a clear Peroß, that thoſe con- 

: | |  Cluſions 


. the Londen Bolle, 3» 


- were 1 too haſtily, having attributed. to the 
. Mane, what it it was nel 18 to effect 
The common exiterians. 5 poſitive. "nd negative 5 
8 electricity, on elefrified metallic points, are alſo exhi- _ 
| bited in a very evident manner by this inſtrument, by. * 
only removing the knobs and placing in their ſtead four 
metallic points, a little flattened at their ends with a ſmooth 3 
file, the other parts of the apparatus remaining as in te 
> _three preceding experiments. As ſoon as the charge of 
dme bottle begins, the uſual ſigns of both electricities will 
65 be viſible, illuminating the points of the interrupted cir- Tn 
E uit. The ſign on the point connected with the poſitive ol 
VV conductor will indicate poſitive electrieity, and the 5 
„ ſign on the point oppoſite to it i in the knob of the bottle 1 5 e Þ 
| will be faintly negative. The light on the point or extre- 1 
| mity. of the curved wire will be bright and negative, and | 
the ſign exhibited on the point at the belt will be the Fa | 
5 tive ramified light, . | 


* 


#2 | The af of theſe Ds effefts 1 t6 3 8 5 
. 5 repulſion of the electric fluid in the firſt caſe, and the  _ 
reſiſtance of the air in the ſecond. For inſtance, all the. 
time that the bottle is charging poſitively. the point n 
its knob exhibits the negative ſign, contrary to the charge - 
itſelf, which is effected by the repulſive power of the poſi- ; 

- tively elerified oppoſite point, which keeps the knob ang 3 
point in a deficient ſtate of eleftricity, and of -courſe at | 

 trafts the negative; but this repulſive power extends only 55 
do a very ſmall diſtance, and its effebt grows leſs and les Þ 

as the charge of the bottle advances, therefore the ſign 3 

oo mm this point is a weak one. 3 the other ſide o [ 
„%% AE TS a TT e 3 


Ba Experiments and Obſervations | 


ee as ſoon as charging begins, the PEER is ive 
out of the glaſs into the coating, and becomes condenſed 
on the point at the belt, even ſo powerfully as to exhibit 
the poſitive ramified light, though! it iſſues from a nega- 
tively charged body, which is certainly owing to the reſiſt⸗ 
* ance of the air to the egreſs: of the fluid at that point. ü 
Thus we ſee that metallic points, whether they are con- 
. netted with a body electrified poſitively or negatively, do 
ſometimes. exhibit elefiric ſigns contrary to the kind or 
ſcurce of ele kricity whence they proceed; yet thoſe ſigns 
are certain eriterions of a5 kind: on ing n themſelves. - 
a whe 5 bottle be cart e Aa viſible . 5 "7 
in that caſe, the electricity during the charging hass ; 
but one direction, viz. from the negative to the poſitive ſide 
of the bottle; and in the diſcharge of it, the contrary way. . 
But if the charging or diſcharging of it be made through 
te reſiſting medium of air, conſequently 1011) a viſible | 
6 park, in that eaſe the direction of the electric fluid is 
7 doubled, and the ſ ſpatk or light ſeen conſiſts of poſitive and 
negative light; as the foregoing: experiments i * 
confirm. If the charge of the bottle be made at a nega- 
-tive conductor (which i is the one I generally uſe) the elec- 
tric light drawn out at. the knob. has'the poſitive aſpect, 
notwithſtanding the bottle i is actually charging . 5 
| _ ſo it N an clerical 11 5 e 


EIS 


% 1 * 


1 the t time that this Aire ene is in a ſterded 
| (Red which commences by an unnatural diviſion of what 
naturally exiſts in bodies, no ſtriking phenomenon attends 
it that is more evident than its conſtant tendency to unte. 
"Tis 1 is manifeſt ” the mutual attraction of the 
„„ divided 


1 3 8 


divided parts, which. i is more. re in this hw. in 
any other fluid; inſomuch, that it does not only exhibit a 
reciprocal attractive force like a divided portion of water, 


quickſilver, &c. but it is poſſeſſed of active powers - for 


this fluid takes every proper means to facilitate its re. 


on the Lode Botile. ” 0x IT 


union, by drawing light dodies into the interrupted path, 8 
and erowding or condenſing itſelf at the prominent parts 


or extremities of all conductors, whether they are blunt or 

pointed, even ſo forcibly that each power will appear to 
. forth from the condutting ſurface till they meet 

near the middle of the interrupted ſpace: For there be- 
gins the re- union of the two electricities, which ſome - 

times ends in a full exploſion of their whole divided 
quantities, and which is inſtantly reſumed by thoſe bodies 

| that had been in ſome ſmall 1 deprived of their natural 
portion of the electric e 5 Alte e e all 
Higgs « of dae ceaſe, | : 


: This remarkable 1 0 5 - divided _ of you | 
| Auid to unite, is often perceived in a full charged Leyden 


bottle; at the upper edge of the outſide coating, and at = 
the edge of the cork in the neck of the bottle: Where 


ſtrong efforts of active light are ſeen. If the inſide of the 
bottle. be charged poſitively, the light which is firſt ſeen 
is generally the negative, on the outſide, darting upwards 
ſmall rays of electric light from the edge of the dane 
and ſoliciting, as we may ſay, an union with that of the 
inſide. After this, we generally perceive; as the charge 
goes on, bruſhes of light iſſuing from the edges of the 


5 - cork and outſide coating into the air (as if the fluid ſpent 


itſelf . Which cannot be but by an alt of violence, 
EO „„ - e becaule - 


U 
becauſe that would be to operate againſt itſelf and its 
known tendency), which will viſibly incline towards 

| each other's atmoſphere, and thereby unite in ſome ſmalt 
degree, and in proportion thereto ſtop the further pro- 
greſs of the charge or their further diſunion. But ſhould 
the power applied be ſuperior to the preſent intenſity of 
che charge, and the diminution occaſioned by thoſe efforts, 

l 10 the two powers would actually form an external circuit, 

5 as repreſented at A, fig; 6, by means of their atmoſpheres, 

wi - Which are already in poſſeſſion of the adjacent humidity = 

| of the air, and unite in oppoſite direflions | in a 22g ron | 
wg na TR ee : he i 15 | ; 
In lung this « e 15 beg leave to obſerve that b 
1 have "ſometimes been' curious enough to electrify A 
pair of inſulated pith balls poſitively, and another pair 
negatively, with a view to aſcertain the difference between | 
their attracting and ſtriking diſtance. It is well known 

' that the attrafting diſtance is conſiderably greater than e 

the ſtriking one. It was obſerved to be nearly in the 

proportion of twenty-ſix to one. This was | performed 

in a cloſe room and dry air. But my ingenuous friend; 

V Gamble, of Bungay, informs me, that in the open 

—” | Field, from an electric kite which he had raiſed, he found 
- the proportion between the length of the ſpark at the 
metallic knob of the kite; and the attrating diſtanee of 

light bodies . = 0 e 3 as one hundred and 
1 to c one. e 
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LECTURER ON, EXPERIMENTAL PHI LOSOPHY, | 
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„„ 1 "Dean Sin, 


515 THANE you for your N bag hut } obliving obſer- 
vations | in your letter on my manuſcript. -' You ſay 641 
write down in haſte the only circumſtance that ſtrikes 
me as a real objection without having really conſidered 
that, or any part of your work, with that attention or time 
it deſerves, but which my manifold occupations will not NS 
allow.“ When you have time, Sir, to read and re-con-_ | 
ſider thoſe parts which ſeem moſt obſcure, and ſhould ſtil! 
remain embarraſſed, I will endeavour to clear them of 
*entanglement, by repeating with you any of the exper. 
ments, or make any new ones you ſhall propoſe, that yo 
think may afford further light or ſatisfaftion to either of . ”— 
us; in the mean while I ſhall take the liberty of TOUR bk "= 
few obſervations c on ſome of Coane" 9 5 VVV 


- 


N 1 


5 ” p + ' „ * 5 2 * 4 W ” 
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e ob N 11 we are to ba aoktive and 
negative electricity as only more or leſs, I think your . 
ſeription ſeems to imply two diſtinct principles.” : Then 
+  . there muſt be ſome defect in my deſeription. For a body 
f having more or leſs than its natural quantity of electricity, 
. iS ee all E mean by its being e or nega- 
ö 5 1 „„ - tively 


2 
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os eleQrified.. That theſe two different Ds of one 
uit, in their ſeveral effects and appearances, ſeem to in- 
dicate two diſtinct principles, J readily allow; which has 
| been, I ſuppoſe, the occaſion of leading ſome electricians 
into a manifeſt error *. * Notwithſtanding this we may, I 
5 1 reſt ſatisfied that thoſe effects and appearances e 
already ſufficiently. wound To 0 the e of 7 a 
one 9 . 

"You. 70 « that Sag is N of diſturbing 
eleftricity through a plate of air, glaſs, &c. driving it off 
in proportion to its accumulation, I think L underſtand, 


But if poſitive and negative meet in air and form the Aaſh 


of lightning, they look to me like two principles.“ Not 
fo" Sir, they are only two ſtates of one fluid, For inſtance, | 
if air be condenſed it is ſtill air, or if it be.rarified it is no | 
other. And that the electrical fluid is capable of con- 
denſation and rarefaction every experiment of electricity 
proves. 1 know of no exception to this general aſſertion, 
for the rubber and the ſubſtance. rubbed always produce 
__ tens and rare . ſtates of this fluid. Conſequently ſuch 
different ſtates. of one fluid muſt aſſume different appear- f 
ances, and produce different effects. Hence, let the ap- 
pe arances be what they may, they are all electrical; there- 
fore a negative ſpark i is as real a ſpark of the electric ſub⸗ 
ſtance as a poſitive one. Why their meeting in air 
| ſhould alter the caſe, or raiſe any difficulty, I cannot con- 
ceive. The two electricities muſt meet and unite ſome- 
e ar 2 855 en in EOS. can never She 


N ru. 0 hems ju 5 Dr. Peart' 8 late Book « on „Ele- ; : 


. 
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reſtored. That the two powers meet in air 1 the 
greateſt obſtruction to their union lies, i is evident, be- 
cauſe otherwiſe they could-not emit light or flaſh. How- 
ever, at the moment of ſtriking i into each other, they can- ; 


not be diſtinguiſhed to be two balls or two flaſhes of 


light, becauſe of their rapid motion, which ariſes from the 
reciprocal attractive force of both electricities, So that 
when they approach each other in air, their powers and 
appearances are conſiderably augmented, eyen to the ut⸗ a 
N efforts of their whole quantities, | 
Whey: I place the two equal balls to the metallic 
curved rods (mentioned i in the 5th Experiment on Light- 
ning, conſiſting of poſitive and negative light) and exa- 
mine the exploſive ſparks which rapidly paſs between 
nem, 1 diſtinctiy perceive the uſual ſigns of both elec⸗ 2 
tricities in air, and the light in that part of the reſiſting 5 
wedium where the two powers unite, to be leſs luminous 
than in any other part, which loſs of N is the natural 
ea of hang re-union, . i 


2 5 
. 


7 


Some ice dee e even at this time, con; reffice that the 


| - Wee matter either is or contains phlogiſton. The elec- 


trical ſmell remaining on the body ſome time after the 
ftroke is given (and which I have obtained alſo in vacuo) 
' ſeems to confirm ſuch ideas. That ſome quality of ac- 


cumulated elefricity ſhould forcibly act through glaſs, ä 


which is impervious to the fluid itſelf, and repel its na- 
tural electricity on the oppoſite fide of the elaſs, in the 
. caſe of charging the Leyden bottle, ſeems alſo to give aid 
to thoſe. conjectures. Which are fats that have long 
been admired, and though moſt, if not all the effects of 

Eh 64 N e 
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 lefliicity 3 on this property of the Aid, yet 5 
, think it Has never been very ſutiafuGiorl * explained. 

—_— am. 5 that: you . a perceiye,. Pn l 
* hitherto: ſtrictly adhered to one ſingle electric fluid; 
for T always thought that the doctrine of two fluids, viz, 


the vitreous and re/inous, were not founded in fact, and it 


has been juſtly exploded; becauſe it would be quite un - 


= philoſophical to admit more cauſes of things d an 7 are 


ſufficient td. me e 


"Ya it is Kin true ; ut yegative lefiricity 7g wer 


; much puzzled moſt writers on that ſubjeQ. I think they - 
have. ſometimes! made choi ge of terms too ſtrong to de- 
note a negative ſtate of the fluid, ſuch as erbauſted vacuum, 


Kc. ſuch terms may have occaſioned. the perplexity. For 
were it true that a body rendered negative (even to Ma... 
higheſt degree that art can effect it) was actually exhauſt- 

ed of its natural quantity of electricity, I acknowledge the 
difficulty to explain effects and appearances would be 


Totally inſuperable. Becauſe it is obſerved, that as the 
| ſuppoſed exhauſtion advances the negative powers increaſe 


in regular progreſſion with the poſitive; It is not an eaſy 


- matter to illuſtrate the properties of the electric fluid by 
the. powers and properties of any other, becauſe this fluid 


differs conſiderably from all other fluids. a or although | 


; negative quantities of other elaſtic fluids poſſeſs great 
powers at the moment they are rendered negative, yet it 


is but for a moment; whereas negative electric powers are 
| la = You are PRs 9 to add. 05 


on Electricii 00 


8 + 1208 read your manuſcript with. pleaſure. FREY in- 
RKuStion It contains much new and intereſting | matter, 285 


but the manner of writing in our effeminate age is more 


recognized than the matter. Fr am ſorry to ſay, in this 
patticular, your half and half philoſophers ' will think 
your pamphlet not elegant enough; ſorry am I that truth 
ſhould want embelliſhment, but lace and ruffles muſt now 
ornament every production, or it will not go down. Vet 
is your mode of communicating your diſcoveries and 1a | 
| bours ſimple and. a ww as 1 as by that fore” ought . 


to be.“ 


- 
= g " 


1 is 905 hiſtory informs us that new diſcoveries are 


commonly {lighted on their firſt being made public, be- 


. cauſe their real uſe and importance is not at firſt per- 
Leiyed, therefore are they foon overlooked and laid aſide 
7 for the prefent, As a firiking inſtance of the truth JE 
this obſervation, and in this branch of ſcience too, 1 can<. 5 
not help expreſling, my furprize how flow ſome hints - 


Improvement haye proceeded, Mr. Canton, in the year 


1751, publiſhed his diſcovery of a conſiderable! improve- 
ment of the rubber, by applying filk to it, on drhich 


he ſpread a ſmall quantity of an amalgama of  mer- 
_cuy and tin, It does not appear to have been in general 


uſe for near twenty years afterwards, Dr. Prieſtley s ö 
Hiſtory of Electricity was printed in the year 1767 3 
which he ſhews the mode of excitation that was then in | 


common uſe, and alfo a great variety of electrical ma- 


chines, not one of which is deſcribed as having an N 


ama of, sene and tin 1 555 a a Fg: rubber,” 5 
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Another inſtance of the ſlow crores of knowledge i is, 
I think, that on the matter of lightning. It is now forty 
years ſince that Dr, F ranklin proved. the ſameneſs of the 


-  eleftric matter with that of lightning, by charging the 
Leyden bottle at the key of his electrical kite. Vet it is 
. obſervable in the writings of ſome modern Philoſophers, 


| that they. Mill retain the old form of doctrine on this ſub- 


| nitrous. and falphureous enbalationt carried into 
5 e the Wande % 


ect, viz, that lightning conſiſts of a. ſudden kindling of 


” any Dear. Sir, - 5 f 5 
Bib moſt 9 


V Hun Servant, 9 
3j 1 10 . J. Kai | 


A POSTSCRIPT. | oy 
Dias 3 is lach a fluid as conſtitutes 7 matter 7 


| ne is a truth not to be controverted any more 
chan its properties of attraction and repulſion. Effects 
can never ſpring up in an invariable and fixed order with- 
out the agency of ſome cauſe, whoſe mode of operating 1s 
5 likewiſe. regular and conſtant. T he cauſe of electrical . 
attrałtion and. repulſion ſeems widely different from that 
of magnetiſm, becauſe theſe effects depend on bodies be⸗ | 
ing poſſeſſed of an unnatural quantity of electricity. For 
| without, this we. know not whether the electricity itſelk 


attract or repel other matter, Hence a middle 


ee ſeems to poſſes no en 


| . 


'For or e Did 2 3 3 A, 22 By _ 
dimenſions, and of the ſame kind of ſubſtance, we will ſay 


three 8 W of courſe their natural 1 of elec- 
: Vz tricity 


* * 


* 
o 


| on » Eldricip.. 2 0p» 
tricity will be nearly Su in each of them. We will 


- ſuppoſe: that the quantity in each rod, before the operation 


_ begins, is equal to ten ſmall ſparks. Place the rods A and 
C in a ftrait line, with their ends nearly in contact, hold 
an excited glaſs tube over A, but at ſome diſtance from it, 

and an electric ſpark naturally reſident in this will be re- 


pelled into C, then increaſe the diſtance. of the rods to 


prevent the return of the ſpark, and remove the tube, and 
C will be found electrified poſitively, having eleven ſparks, 


| and A negatively, having only nine ſparks; A and C will | 


now exhibit the phenomena of attracting and repelling 
light bodies ; the middle or natural quantity in B having 
its original ten ſparks undiſturbed, ſhows no ſigns of elee 
tricity at, all. The electric charge in A and C conſiſts 
1 5 only of what was in them before, for their whole quantity 
of electricity is neither increaſed nor diminiſhed by the 


operation, though a change has been made i in its ſituation. 


This will be evident if A and C are made to touch each 5 
other, by which the equilibrium will be reſtored to both 


of them; A and 2 will now like B, exhibit no ſigns . 


| 1 Theſe effects ſhow moſt, plainly that the _ 
Cauſt of electric ae Re 0 _ RA is 7 | 
1 the lame. . 385 05 
| Tbe tin: virtue is es a guild; I it is ka 
| 6 that there are corpuſcles of a peculiar form and energy, | 
which continually” circulate around and through a magnet. 5 


That the magnetic and electric fluids pervade the pores 


of metallic matter with equal eaſe is manifeſt, the former 


that of iron only, the latter of all metals. Though there 


are ſeveral effects which. indicate a ſameneſs between theſe 
two fluids, yet I ſuſpect that there is hardly any other 


We 
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than his one „(which can 0 be ee] 9 men- N 
| Liohed: above. There is indeed another appearance in | 


ee which bears a ſtrong analogy to the electrical 
phenomenon, which takes place when two bodies dif- 
ferently electrified are brought within the ſphere of action 
of each other- This may be obſerved by bringing the 
oppoſite poles of two magnetic bars near to each other 
and ſprinkling ſome iron filings between their ends. 
With reſpect to their laws of attraction and repulſion they 
ſeem to me to have no analogy at all, any more than the 
cauſe determining thoſe appearances. | Beſides, we are not 
yet ſure whether what we term electric attraction and re- 
pulſion comes from the electricity itſelf, or from the bodß 


electrified, or from both. wy appears moſt probable that 
2 theſe effects are the combined force of both, as the elec- 
_ tric fluid is never known to act alone. It is nor, there 


fore, the cauſe that bodies approach or recede, that is ex- 
preſſed by the words attration Sad i but . 
the 880 itlelf. wh 9 : 

The tack Mr. wüde, 3 F. R. 8. i 2 „ 
\ ai the electric appearances of light, and others of its 


ſenſible. qualities, were parts of the electrical ſubſtance 15 


but that they conſiſted of ſmall parts of groſs bodies = 


© thrown. into ſtrong agitations in the air by the force and. 
action of this fluid paſſing from one body into another, 
by which they become decompoſed, part with the light 


(chat before lay hid within them) and their moſt volatile 
particles, and ſo ſhine and ſmell, and explode in paſſing. 


through the air. I always conſidered this as a bold afſer- , 
tion, void of proof; and his 3 in . 7 it : 


| FORTS Tg than folld, . 
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- conceive that the uniformity of the Sache effelts and 


appearances evinces the exiſtence of a regular. and uniform 


. cauſe, doing the ſame things and exhibiting the ſame ap- 


pearances under the ſame circumſtances. at all times. It 


\ therefore ſeems not likely, that the ſenſible. qualities 


ok the electric fluid ſhould only be adyentitious. Such 
ideas which reduce the electric phenomena into mere ac- 
5 cidental effects and appearances, puſhed ſuddenly into ex- - 


| iſtence for a ers, are os fon on an cletrician. | 


"Ti ee to be ſatisfied in this matter, viz. "that Mr. 


: Wilſon' s reaſoning, in this Farticular, does not accord 
either with the philoſopher himſelf, nor with the electrical 


| phenomena, we need only recur to. the electric effects . 
and appearances obſerved i in vacuo, where there is none! of 


the ſuppoſed groſs matter for the electric ſubſtance to ope- 


rate upon, and kindle into light and ſmell; becauſe in that | 


eaſe, if his reaſoning was well founded, we ought to ex. 


pect but little or no light nor ſmell in vacuo. But. we. 
| know, by experiment, that the caſe is far otherwiſe, for the 
_ fame quantity of electricity exhibits far more light in 
vacuo than it does in air; and I have obtained the electric | 
ſmell in vacuo, by means of a convenient inſtrument made 
for the purpoſe. To make it ſtill more evident by an ex- 
| - 
periment in air. i will appear by the following very. 


* 


ſimple operation that electric light is ſometimes produced 
without the ſuppoſed agatition in the luminous body. Take 


a ſtick of hard ſealing- wax and lightly rub it in the ns 8 


with a woollen cloth; then lay down the cloth and appre 4 


with the end of your finger the rubbed part of the wax 
and electric light will be ſeen to iſſue out of your finger, 
| and 1 ko Ie. on the ſurface of the wax in a, beautiful 


: 225 [ ; | 8 3 manner. 
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manner. This i needs no arguments of mine 
to inforce it; it is plain and full to the purpoſe, that is to 
0 _ "ay; that the light iſſuing out of the finger is no extranec us 
ignited matter, and therefore luminous, but it is a part 
| of the proper electrical ſubſtance, iſſuing out of the finger - 
in the form of light, to ſupply a PE ns of it in hg 
wax, occaſioned By the e : 1 
| bs Prieſtley . in his firſt volume g on . 
kinds of air, page 280 That the electric matter in 
paſſing through non conducting ſubſtances always emits 
light. This light I have been ſometimes inclined to fuſ- 
pelt might have been ſupplied from the ſubſtance through | 
Wich it paſſes., But 1 find that after the electric ſpark 
has diminiſhed a {quantity of air as much as it poſſibly ean, | 
ſo that it has no more viſible effect upon it, the electrie 
light in that air is not at all - leſſened. It i is ke. 


Ss that dedric e comes 13 ithe TS matter 
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Dr. Peart's late Book on Electrici ng. 


INCE 1 he; hos: was written Des Peart's f books on 5 
Electricity has been put into my hands. It contains a | 


_ theory of Electricity, « pointing out”? (as the Doctor 
obſerves in the Title Page) * the inconſiſtency and fallacy 
of the doctrine of poſitiveand negative electricity, and inveſ- 
tigating and explaining the true iel e and 
| e of elfric ns GOT: : 


| Notwichſtanding theſe matters bin onticad bete 


in this work, I cannot, however, forbear expreſſing my 
ſurprize on ſeveral of the Doctor's improper ſtatements of 


experiments and arguments deduced therefrom, in which 


he miſtakes the cauſe of ſome particular effects, and this ©: 
1 himſelf and all his ns are 1 SIRE ”_-_ 1 „„ 


* 


SS ; 
3 : * 


+ Doki Peart OP in \ page 3 « we 8 no 9 


to ſay that any ſimple body is poſſeſſed of electricity unleſs 
it ſhews ſome ſigns of attraction when a light body is 
preſented to it.” This is ſo abſurd an infringement of 
7 "ON TOs: it ee noticed. The Doctor 


EE 5 „„ 5 ö "on 


& 


4 


0 + . 


4 17 1 G. | 


CY as juſtly have aid that we have n | right to PEP 1 
a dry bone is poſſeſſed of water, unleſs it ſhows ſome ſigns 


of wet adhering to tlie touching body. Had it not ben 
for this peremptory manner of ſpeaking I know. por that | 
1 ſhould have taken any notice here of his many miſtakes. 
However, contrary to the Doctor's aſſertion, I think 1 
have a good right to ſay, that every ſubſtance L have tried, 


except air, (and which are very numerous) is poſſeſſed of 


electricity; for although the natural electricity reſident in 


bodies, undiſturbed, does not afford that kind of prodf the N 
Doctor requires, yet other proofs, equally deciſive, are always 
at hand. It is fo ſelf-evidentatruth, that I queſtion whether 
80 does not attend every 155 8 of- electricity; for if £ 


1 attempt to communicate electricity to a body, the natural | 


body itſelf will become elerified (without friction) with - 
its own electricity, before what T intended to communicate 
enter it. This fact is well known, and the truth of this 


quantity of elefricity: reſident i in that: body, will be in- 
ſtantly put in motion by the 


attempt, by which motion the 


| obſervation is 85 ee ee er bs we and 901 


1 1 Fr” 1 5 


W fa is: . manifcſt-in. ve cledric e - 
the Leyden bottle. Dr. Franklin has fully demonſtrated, 
beyond diſpute, that the Leyden bottle has no more elec- 
tricity in it when charged than before, nor lefs when dif- 
charged, conſequently its electrie charge conſiſts of the 


natural electricity which was reſident in the bottle before 


che operation begun. This grand diſcovery has food the 


_ attacks of eminent philoſophers for upwards of forty years, 
and will yet, no doubt, ſurvive the late attack of Dr. Peart. 
I Many cogent facts might he adduced of the preſence ; 
Lett in common . an attention to brevity, 
% nn ? however, 


e ily ade, es 1 HARI, im a fans. 
third page, ſeenis to allow the thing I contended for; in 
theſe words: er All that cart be inferred from henee; js; Git 
| thete is a /lbrile fluid, which, in its natural Rats; poffeſſes 
nd properties by which it is evident to us; but that; bythe 
action of the rubber upon the glaſs, it becomes excited td 
form an atmoſphere, around the glaſs, capable of attracting 
light bodies to its ſurface; this fluid, therefore, is chunt 


alick univerſally preſent, but is never kad but i in 1 77 
5 e e eee . e 


8 Page 6. 4 If dib en . 
; rubbed upon glaſs, what is the reaſon why it Wilk not im- 
| part it to every other body; by being rubbed againft it if 
all are, naturally, in an equal ſtats of electricity 7” Who 
5 was it that faid it will not? For my part T av! ſativfied 
05 ene impark its electricity to any body, as I am ef 
opinion that every kind of friftiort im bodies produces Rear 


: - andd electricity; bur withoat inflation ſome wäeré (which 
| * cannot be faid of rubbed glaſs) the fluid of courſe mult BE = 
_ inviſible. One may ſay in this, as # great perſonage faid 


: in another ett « via TOONS SW” nn 


; . Top Oe” 


| * Perdidge " 3 5 7 ds Pb PE rob 
0 the Dofor's que ion. Fo a piece of wobd im de Wal 
of my room Þ fred & fm ir poker; 1 eit Repel | 
upon a well infulated flook-atitl-with either fills or Woolley 

in one Hand rubbed the irem poker: Billy, ot che ſhine” 
dime E touched with-the other Haid a fennble eiTeneter, 
| nn EA NOEY 
ls JV charge; 


— 


| | 15 N 98 Remarks on, Dr. Pears late Book 
| cars. * ſeems. therefore, from this r 


„ 


cp. riment, bar in 


: is 5 not « ſenſible, it is only. becauſe the . is loſt a as PT 
ſioon as produced. The production of electricity, by means . 
of friction, is ee jto the e of heat 15. the a 
Tm, on us Ont» 
ùàᷓ 1 28 not ER 1 Door! s 8 90 the 3 | | = 
. bottle, and I think chat his mode of experimenting. an | 
. fanciful rather than judicious. Indeed his obſer- 5 
vations on it, in their preſent form, are rather too vague „% 0 
| to conſtitute any definite thing. Page 48; «Ifa jar, coated , . © WM 
; as 5 uſual within and without, be placed upon a glaſs ſtand.” - "= _- 
5 Why. will he place it upon a glaſs ſtand ? that is not the 
proper mode of charging it, except at the ſame time he: 
; connects the outſide coating with the negative prime con- 
duictor. 26 Its inner coating he continues « connected 5 
5 by proper condustors with the prime conductor, and then 
elefrified poſitively, the inner coating will acquire a ſmall. To, 
5 charge of poſitive. electricity, which, acting through the 
glaſs, will expel all the natural electric fluid from the out-: 
„„ coating. This I poſitively deny to be the fact; and „„ 
ꝑ— 1 plainly perceive, throughout his book, that. he takes . 
* for granted, that a body, rendered negative, is actually 
W deprived of all its natural electricity; this J aſſign as one 
of the Doctor's principal miſtakes. T1 readily admit, that 
ſome authors, when treating on negative electricity, =_ ; 
incidentally given too great occaſion for ſuch ideas; and 
| L. am ſure he has not dealt ſparingly 3 in the uſe of them. | 
0 Which, he ſays will therefore be electrified negativehi— 2 
| "Ih . den is, whether is the, natural .quanti ity of 


2 A ES 5 5 7 
© £ 1 2 i . a 


a 
* 


* 


"thi Uefaric Auid n which? was ca Keds the outer 
coating PAT the preſent caſe, as the circuit is but ſmall, 
I heſitate not to anſwer, it is driven into the inſide of the 
Jar. The glaſs ſtand; he adds, could not conduct it 
away, yet, the outſide coating is, what they call completely 
. negative. 2 Theſe particulars. contain a manifeſt contra- 7 
diction; for if his glaſs ſtand be a good inſulation, (of 
which I am in doubt) and therefore could not conduct 
_ elefricity, it is abſolutely impoſſible that the jar ſhould be- 
come negative on the outſide, but juſt the reverſe; for the 
cledtricity will, ſo circumſtanced, act upon the glaſs jar as if 
it were made of braſs, or any other metal; and conſequently : 
both the inſide and outſide, will be electrified uniformly the 
ſame in kind with that of the prime conductor itſelf- If he 
wiſhes to preclude every enception on the account of inſula⸗ 
tion, in this experiment, Iwouldadviſe him to ſuſpend his glaſs 
jar in dry air, to the prime conduttor, then work the ma- 
chine, and I am ſure he will find the reſult as here expreſſed; 


Provided that he does not, on trying the falt, appr DF on 


» outſide . " coating" with — W but what © 16 N ä 
ee 5 + 


2 


1 C 


- With: uk to ee ak I ſome have: Ae 
Abu exiſtence, but Dr. Peart has found a double number 
of them, and which he ſays © is too evident to admit of 
a doubt about its veracity.” With reſpect to myſelf, 
1 conceive that electric atmoſpheres conſiſt of electricity, 


naturally reſident in the humidity of the air, ſurrounding 


an elerified body to a certain diſtance; that excited glaſs, 
5 for inſtance, repels the electric fluid from it, and conſe- 

| quently, beyond that diſtance makes it more denſe;*wheteas 

N excited Wax attracts the electric fluid exiſting i in the aqus- = 


” 


H 2 5 ; Gus 


— 
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| ous matter, nearer t0 it, making it rarer than it was be 
. fore. 9 " - | 5 NA+. 
Elegie e enidently SG: as A Kftance 
en but i e 
-diftance ſeems not yet aſcertained. 1 have been very care- 
ful iu repeating experiments of this kind on the two elec- 
8 tricities, and I find that this law obtains with both powers 5 


had Dr. Peart been thoroughly acquainted with. this law of 


dos pr 5 benen | 
on oa „„ ; 


Aud ee wil . his dofirine is 5 1 9 1 


| "Scania ranch particular and experimental manner, be- 


_ -cauſe. Dr. Peart roumdly afhems,, page 87, — 4 In ſhort 


thee principles, and this theory: alone, can rationally ex- 
plain the phenomena of dlericity, which never will be 


_ underſtood unleſs they be admitted.” But, previous to the 


performance of experiments, we ought to confider atten- 


_ _ _ tively the ſtate of our apparatus. And to be plain, I do 


not approve of the Doctor's electrometer to examine judi- 
eiouſly things of this kind. He deſeribes it as conſi ſting 
only of one pith balb fixed to a {ilk thread; this I think 
miſt be very unmanageable. My electrometers conſiſt 
of two pith balls, ſuſpended. by filaments of combed flax 


A te me which 36 Mp bye glad Hand, ba- 


verod with hard ſealing-wax. I have ſeveral of this TRE | 
| w 2 50 of different 5 ON a; ifferent 


2 « 


- 


Wer: Prart's definition 8 of his « Gelb G- . | 
| wie atmoſpheres: takes up a large part of his book, but 
„%% )) ò a 


5 5 fake 3 mall paſs over 3 his 
ſmaller obſervations, and content myſelf with obſerving, _ 

that the Doctor founds his principles of double electric 
atmoſpheres on two effects, commonly obſerved in them; 
viz. that if a pith ball be brought into the atmoſphere of 


| an electrified conduQtory at a remote diſtance from it, e 


ball is only attrafted without any change in its ſtate; but 
if the ball is made to approach nearer to it, the ball becomes : 
electriſied. For the truth of this I beg leave to refer the 

candid reader to the 23d, and ſeveral of his following pages; 
but to an electrician, enough has been faid already to make 
"+ ee that he builds his theory on a ſandy foun- 


That an 3 may be e in an detbie 
atmoſphere, and withdrawn out of it unelectrifted and that 
i it be plunged deeper into the ſame atmoſphere it will 
acquire an electric charge, is well known to be nothing 
more than the mere effect of the various intenſity, and that 
thoſe effects do not happen alike with any two electometers 


of different ſenſibilities, at the ſame diftance from the elec- . 


tried body, yet their eleftric charge will be of the ſame 


ind of electricity with that of the body at en; diſtance 


e e become cleftrified. | Ep 


| The ae . appear to be deducible from - 
theſe effects: 1ſt. A body is furrounded with an electric : 
5 atmoſphere, N it be electrified poſitively or nega- 


| tively; ad. theſe atmoſpheres decreaſe in their intenſity — 


as the diftance increaſes from the electrified body, but are 
abſolutely formed of one kind of elefricity throughout, 


= with that of the body itſelf; and 3d, hence it follows, that 


- 


7 — 
PW”; 
- . 3 | the 
» | * 5 % 


— 


. 
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the dieory of internal and external dleftic magere has. 5 
no-foundation i in nature. e 5 

As he hs MEDIAN and 2 40 oy te more or 
leſs than the natural. quantity which a body may poſſeſs, 


of one and the ſame individual fluid, and which terms 


are only applicable to it during its diſturbed ſtate, I ſee o 
5 cauſe to abate the uſe of them from any thing Dr. Peart 
has ſaid on that head. With regard to his favourite theory Be - 


ether and phlogiſton, I at once confign it to the ſame grave 


with that wrote by Dr. Hoadly and Mr. Wilſon; by which 


: theory they laboured hard to W the N 5 ther 


Zou bach : Woes 4 Po : . 5 — 8 52 7 55 


i/ 5 „ : Ju 9 
3 F . 


Me e ng my intention of ee Safe; 1 have 


: already diſcuſſed more parts of Dr. Peart's book than 1 at 


firſt intended, but as it ſeems calculated to challenge diſ- 
_ cufſion, it neither can nor ought to paſs unnoticed by elec- 


tricians, except they are all fallen into a deep ſleep, inſo- 


much that even his electrical ſhock cannot awake their 


mental powers. I have not the leaſt ĩdea of making my- 


— 


ſelf a principal in the di ſpute; my view in ſaying ſome- N 
thing about it is to ſtimulate, if poſlible, the attention of 


more able beter, to a fuller e of this intereſt= 
ins . LE 
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_ Atmoſpherical. Electricity; kept al Knightſpridge 
; - fromthe gth of May, 1789, to the 8th of May, . 
= 1790. By Mr. John Read; | communicated 15 5 
| Richard i Henry: Alex. Bennet, „ Bf. Fel R. S. | 


| Read April 44791: | a 0 — 
A DESCRIFTION. of the improved Nate of 58 Io 


cn ſtruments for collecting Atmoſpherical . 
| uſed in the latter 575 of the 1 Jer SE, 


74 8 
8 


15 Fig I 8 7 + ind the Tan” A A fi. 55 EE 
a round deal rod, 20 feet long, two inches diameter at the | 
5 lower, and one inch at the upper end: into the lower end 
of it is cemented a ſolid glaſs pillar B, 22 inches long; the 
lower end of this glaſs ſtands in a ſocket of wood C, which f 
is ſcrewed on the garret floor D, and ſupports the whole. — 
About ſeven feet above the floor, is firmly fixed to the | - 
wall a ſtrong arm of wood E, which holds perpendicularly 5 
24 a ftrong glaſs tube F, through which the rod is ſilded | 
4 „ "penny upwards, till the glaſs pillar B may be lowered into 5 
we ſocket C. Tt is thus fixed, and ſtands 12 inches fm 
| the wall. The tube F is of ſufficient width to admit a 7 . 
5 ejjeur 1 5 6 . is e me 7, 1 at = 5 5 


i: { 5 8 


5 . © et Sh. a Ze II o& my firſt Cas foe . 
collecting Atmoſpherical Electricity, may be ſeen in the buſt vol. of i 
15 eee part ii. page 212. . | TE 


vhe 1 ined by the arm of wood E, fo that 
© the rod, when e the wind, cannot touch the tube or 
1 break it. The upper extremity of the rod is terminated 5 
by f ſeyeral ſharp pointed wires G; two of them are of 
copper, each one- eighth of an inch thick; and, in order to 
| . ſtiſfen the rod, as well as conduct more readitythe elofitic 
| C7 fluid, one of them is twiſted round the rod to the right | 
5 hand, and the other to the left, as low down as the braſs : 
| collar H, to which they are ſoldered, in order to render 
deir contact perfect. A little above the upper end of the 
| , glaſs pillar B, is placed a brace I I of ſolid glaſs ticks, to 
| keep ſteady that part of the rod. K is a hallow cylinder. | 
of wood, 12 inches within, proceeding from the ceiling 
| 7 through the roof LL, above which there is a hollow tin 
© cover M, 24 inches. within, fixed to the rod; which ſerves. 
to fefend the open cylinder K from the weather. At a 
| Wenign! diftance from the foot of the r rod is a hole bored 
5 through the floor and ceiling. This hole receives a glaſs 
*< tube covered with ſealing-wax (as are all the other glaſſes 
An chis apparatus), which a ſtrong braſs wire pro- 


5 - ceeding from the rad is conveyed into the rom belen, 
© wWhereinz at a conyenient heighth from the floor, it ters 
| ©  winates wich @ two-inch braſs ball N. A firang ring of 
bras is made tomovecaly on the wire, and reſts on the 
f Fafh; ume this ring is ſcrewed a braſs wire ſeyen in- | 

dme which. keeps 5 nA is 4 


| - 5 why Ne two e abe of the 6 bras 5 
i halt N, a bell P is ſupported by 2 firgng wire, which 
paſfing through @ hole made in the wall, is made to com- 
ff ue en od. „„ 


; : * 
— SSR 5 : 


\ relating to Amor 5 Eleari il. 5 105 ; 


\ lc the ground adjoining to the houſe. - A brass | 
ball three-tenths of an inch in diameter, is ſuſpended : 
5 baum the bell P and ball Ne bn Ol: Cn flies 
—_ the ball _ bell, 15 the eleftrical Sn of the / 
rod is ſufficiently ſtrong. V gives n A frogs Home 
mr part of ms: 80 | : 
| $a fol table 5 3 1 Aae 
ball, at a convenient height above the floor, upon Which 
Leyden bottles and other apparatus are Occaſionally 
- Placed. Any perſon verſed in the ſcience of electricity, 
will eaſily underſtand that this apparatus is calculated to 
| ſhow the various degrees of intenſity of Atmoſpherical 
Electricity; and at the ſame time to avoid the pernicious 
effects which may be occafioned by thunder ftorms, or 


in ſhort g e ee — 
| Gere. | 


ET. 5 
en ae e e tis: wakll-(as anther 5 
| point at che top of the rod, is 61 fest. If the inſu-. 
lation could be conſtantly kept in due temperature, with — 
reſpect to heat and cold, I imagine it would always be 1 | 
 oleftrified” But 1 fear that cannot be done, without the _ 3 
OE aid of common fire ; which. in fo large an apparatus would . 
be very difficult, ſo that there might not be too much nor nn 
too little of it. Jam inelined to this opinion, from the ES 
| ſucceſs I have had in a number of experiments, in which 0 
" NN of common fire was . g ARIR | 
- ton, gs ell 4s to elle the cleric uid. N 


* 28 {IEA 
5 5 ; % 
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hen 1 fins that the moiſtiire- i. in PR, air has ſo much 


: injured - the inſulation of my high pointed rod, that it 
will not retain a weak electricity, in that caſe I make 


uſe of my hand exploring rod, which is about the length 
and thickneſs of a common fiſhing- rod, with plenty of 


7 ſmall wire twined round it from end to end. The 


: method of uſing. it is ſimple and eaſy. A repreſentation” 


of it may be diſtinttly ſeen in fig. 2. Having firſt 
warmed the glaſs legs of the ſtool, I place myſelf upon it, 


_ and: raiſe the rod into a vertical poſition, keeping it ſo for 


à minute or two; I then with a finger of the other hand 
touch a ſenſible electrometer, arid if the threads open it is 
ſuffcient. But ſhould the electrical ſtate of the atemo- 
ſphere be too weak to produce that effect, which ſeldom 
happens, then in that caſe I add to the rod a lighted. 


torch T, and place it as remote from my hand as the : 


ſtrength of the rod will bear, ande repeat the ee 85 


/ thus circumſianced, it E N08! never 885 failed me, 


1 


1 will his tes ci to mention nd; e I 8 


purſued in forming the Journal of Atmoſpherical Ele- 
tricity. This has been principally by means of the 


. exhibited: by the pith balls O, connected with the ze 5 5 
When I find theſe cloſed, and attracted on the approach 


of my finger, yet not ſufficiently charged to repel each - 


other, I write weak ſigns of electricity. When I find the 


balls open, and, on the approach of excited glaſs, the 


balls cloſe, I write they are electrified poſitively ; but, if 


| the balls open wider, I write they are elefirified nega- 


s tively;: and the reverſe when I uſe ſealing-wax. When : 


the balls diverge one inch and upwards, vifible ſparks: 15 : 
may be en at the braſs ball N. 9 nas are 


r = „ „ 
F 3 4 If * 2 , 
7 I N * ” 
i * * 
» 


- relating to Amoſpherical Elefticity. 107% 


5 faid to have. ers perceived in any obſervation, 15 have | 
5 generally on that account omitted to note the variable 
quantities of divergency in the pith balls. Their utmoſt' _ 


mit of regular divergency ſeems to be about five or near ; 


ſix inches; above that they are unſteady and diſorderly.” 
The pith balls are near two-tenths of an inch in diameter, : 
| ſuſpended by very fine flaxen threads (in the ſtate it is in 
from the heckle) five inches long. When I mention the > 


diſtance of the balls in tenths of an inch, it is to be un 


n 25 „ 15 as N 8 7595 can determine. 


ls bn requires A conftine tent eſpecially. , 


during a diſturbed ſtate of the atmoſphere, From the | 


room in which the apparatus is placed I am ſeldom abſent = 


one hour, excepting the time of ſleep; but, when I leave 
it, the laſt thing I do at night is to examine the ſtate of 
= the electricity, and, if I find the rod unelefrified, I then 
place the Leyden bottle on the table 8, with its knob * 
nearly in contact with the ball N. The next morning, 
if I find this bottle charged, I write the kind of electricity 


it is charged with e the 15 in the Journal and ad 0 8 


t the. - night bottle, 


5 a is 8 905 the 895 is e ing 15 5 


| The. column for poſitive and negative electricity is uſed 


only for the firſt obſervation of each day. I uſe FAREN= A | 


_ HEIT'S thermometer, ſuſpended on the north outſide of 4 


ing : 


bow- window. The time of making the obſervation - 
with it, and the barometer, and alſo of the direction of 
the wind, - has oY been nine o 9 in the” morn: | 


OF 


bar, 


, 5 Aan it may be uſeful to W that T have A 
| | 1 Hand, when the rod is highly elerified, the lower though 
| uninſulated part of the apparatus, viz. the metallic con- 

| | nection of the bell P with the moiſt earth) to be i in a con- 


trary ſtate of electricity to the en and fs. parts; 
£7 Fu the 22d OS. 478g. 


Toe f 1 f 5 + ; 
| : 
| jp | | Henne” . 2 ths: = the 1 8 5 
i | 3 which haye happened i in divers parts of this iſland, 
i Ys + 
= - according to information by letters, and from newſpapers, 
l doapzt it uſeful to inſert. them. in this Journal, i in order 
= to ſhow whether ſome contemporaneous appearances in my; : 
= . apparajus might not be e ee | 
1 5 5 [Ez : 
| | : : 
| Oy 5; | 
| 19 | | 
* | $54 F 
[ J wm 8 . 25 
| : . f 15 
i} Y ; 
| Pg F J 15 1 + 
| 4 i 25 3 2 8 | 
% l N oe # * ; 
i | 5 5 
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2. * relating ta  Elefiricity, 10g 
. 2 — 21 5 Marx, 9 5 BE i 
als E [al V 
; Z gs — i * 7 1 — 1 
; NW 63 —Neg Balls o 1 N 155 an ind, 
= SW 68 55 Neg But e ZE 
1411 | 1 61 || Neg; Barely ent to ſeparate the balls. 
4124 E 60S. Neg The firſt. day I have had viſible ſparks z 
RT: 7 weather cloudy, but fair. 
113 E | 6x S.] Poſ. The weather in the forenoon a little hazyy 
1 En in the afternoon a thick fog. Four o'clock | 
4 + þ þ . | a little rain fell; the rod now became 
3 BH Fog eee electrified poſitively; and the belt |. 
. . riſaly: I now filled ſeveral bot- 
12 ̃ ; tles a the fluid. This ſtrong charge in 
3 B the red did not laſt more than one hour, 
t | 3 34 but it remained charged politive * in a leſs 
8 E degree the 3 of t 1 ek ere Was 
5 this day ſome 8 nk thunder at 
ET. FB Saliſbury, and to the weſt of it. 
14 | SE-| 306. 56 —Poſ. ils open four-tenths of an inch. 
15 E 29.66 38 8. A. M. - Aud. P. M. negative 
28 SE 29.89 & —Neg d P. M. 
17 $ 29.91 | 58 —Neg Balls open ſix-tenths of an inch. + 
18 SWI 29.91 57 |—| Neg] Balls open-five-tenths of an inch. L 
19 N 1 54 || Neg| P.M. dark heavy weather. 
20 SE 30.15 568. Neg _ _ 5 been electrified nearly 192 
1 . 5 1 * * ; 
21 E 30. 2 MPa | Nearly the ſame as the preceding day. 
228 | 29.89) 58 Pot. ; Juſt ſufficient to indicate the kind. 
23 3 [29-90] 59 Far Serene weather. | 
24 | SE 29.2 |60:|—| Poſ.| | 
25 E | 29:68 62 |— Neg| Si a*'cloack A.M. Soon after a ow ih 
PI ce EB ; + drizzling rain, by whack the rod. became 
| 5 . elettrified e 
26 NE 29.64 | 61 |—|Neg| A.M. Y” 
27 SW 29.65 |.60. Np: A. NM. Balls 55 three-tenths-of an inch. 
28 SW 29.86 60 - Poi. But very 
29 W 29. 67 S. Poſ.| A very cloudy morning, though at too 
JJ oe Oo { great; a height for my rod; but in the af- 
"ps Þþ | | ternoom the clouds approached much 
; 5 8 5 nearer, and the rod became charged pretiy 
1 I * T | | firongly poſitive, Which continued: about 
2 one hour and a quarter. I charged fome 
: „ . | _| Leyden bottles With the fluid, ſome 
; „ 3 litive, , e there were four 
* E 1 ual. „ 
8 70 56 - Poſ. Halls open hal 10 7 | 
327 85 355 588. Poſ./ Nins och ock/ A. M.. a. heavy ſhower 15 
DE M rin by which the rod became ſtrongly 
5 s Mr: Joo with negative electrieity, all the 
JF. Fine ſhower laſted, which was ſhort 
3 + FFF and ſudden; One hour afterwards, the | 
ES 5 EI electricity changed to a ſtrong poſitive, , 
1 TI 2 the — — — to — 8 con- 
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43 : 3 of „ A 55 
1" tinued to do fo five minutes; the pith 
. balls then cloſed ſlowly, and opened ne- 
1 33 2 & 7 \ # 5 , X 
„ n and continued ſo the reſt of the 
day. At Edinburgh, ſome lightning and | 
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maine 


But weak. 


Balls open five-tenths of an inch. 7 | 
- cloudy weather, but at too great a 


thunder this day. 


tis day. In about fix hours time I ob- 

ſerved: ſeven changes of the . 
: five of theſe changes were gradual. e 
balls opened from g to 4 inches, and re- 
E ſo from 15 to 20 minutes each 
opening, then gradually cloſed ; the other 
two charged ſlowly, but cloſed very quick. 
A cool cloudy morning. The 


been ſtrongly ele&rifii 


jerks. There were ſeveral ſhowers of rain, 


the rod was moſt powerfully electrified, 


at a good diſtance from the rod. A great 
deal of lightning on the eaſt 
and Eſſex this day. 
Balls open half an inch. 
A. M. And P.M. poſitive. hi 
{mall ſparks emitted from the braſs ball N, 


N many times, without any change 
0 


= anc. 
£ Weak figns, balls not open. | 
Ils open three-tenths of an inch. 


Very 


A cloudy ſhowery morning. The clefical +: 
operations in the rod have been beautiful | 


rod has 
full ſeven hours; 
the reſt of the day but weakly ſo. There | 
I were 12 changes of the eleQricity, all | - 
gradual, except one, which; was inſtan- | 
4] taneous; the balls ſometimes exhibited a | 
8 motion, and ſometimes ſudden | 


and two of hail; during the fall of hail | 


kind, for the ſpace of two houffs. 
Balls open from one to ſeven-tenths of an 


| and the bellrang very briſkly; the effects 
and appearances were ſo awful, that I kept | 


ſide of Kent | 
There were | 


and the pith balls continued . and 


| 1 height to affect the rod powerfully. 
15 E 30. 4 55 — Neg Balls open full half an inch. 1 | 
16] E 29.96 60/—| Neg | Balls open near one inc.“. „ 
17 8 12987 62 8 | Poſ. Ten o'clock A. M. a ſudden ſhower of rain, 
by which: the rod became VERY elec- | 
4 ob. 21 __  trified poſitively, and continued to emit 


n 
7 Th 
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SW 
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SW 29.4 | 
29.54 6) 8. Pol. 


1 5 f 8 


29.96 


| ſmall ſparks at the ball N, long after the 
4 ſhower was over, without any change of 


E 29:89 The weather 
SW '29.88 56 — N 
29,65 63. 


Weak ſigns; balls not open. 
1 [SW 29.71, 


This morning ſeveral heavy clouds paſſed ; 5 
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appearance; near five o'clock began a : 


” * 
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I Rarts, which often diminiſhed the diver-“ 
I gency of the pith balls from 4 inches to! 


7 
347 


29.60 61 — Neg A. M 
29,64 55 S. Neg 


Cola mowery weather. Except ſome ſmall 4 
I intervals, the rod has been Rrongly elec-] 


howery; the rod pretty well | 
"elecarined---. - | „„ 5 
Balls open ſix-tenths of an inen. 


over from the SW, by which the rod be-“ 
came moderately electrified negatively; 


and ſome rain fell, which increaſed its elec- 


trical charge. In the afternoon, the 
wind and clouds put on a more ominous | 


orm of wind, rain, lightning, and thun-f. 
der; but the main wh t of the ſtorm did 
not come near my rod. Its dire effects 
muſt be eaſt of London: nevertheleſs, 1 
had thoſe uſual beautiful appearances F 
which attend a ſtrong charge in the rod. 


The ftorm laſted one full hour, during}. x 


which time there were five ſucceſſive}. 
changes of the electricity, viz. four gra- 
dual attended with ſudden jerks or 


2 inches or leſs. After thoſe jerks the 
pith balls recovered their former degree 
of divergency, ſometimes ſuddenly, and f 
at other times lowly. The other change} 
happened inſtantaneouſly, the pith balls“ 
co 1 and opening ſo quick that the Ft: 
eye could' barely ſee 1 8 motion. There! 

were two other inſtantaneous cloſings na | 
1 of the balls, without a change of 
electricity. Much lightning at Grave} 

end to day. 233 "© 
The rod has been eleQrified all this day. 
Moſt of the forenoon. Afternoon ſome rain 
fell, and the rod became electrified ne- 
gatively, and ended poſitively. 5 


Avery thick cloudy morning. The electric 
charge in the rod has been moderately} 
ſtrong and very fine to-day. There were 
five gradual changes of the eleQricity. *_ 


'trified all this day. The bell rang briſkly | 


| for a few minutes, then ſuddenly ſtopped); | 5 
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11 15 and the pith balls cloſed ad 8 ne- 
atively, and continued ſo till 2 little af- |: 
ter eight o'clock P.M. when the 8 
to politive. At Liverpool, th che da | 
tremendous form of lightning, thunder, 


th. Be vos. Sa 


A very cold, ſhowery e aa and the 
| drops of rainwere very te The rod 
bas been very powerfully el Arißed near 


twelve hours this day, during which time 


there happened. eleven changes of the 


_ | electricity, all gradual but one. The balls 
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often exflibite a waving pendulous mo- 
tion, without any dimunition in their di- 
vergency. There were alſo a few of thoſe. 
| Thes before noticed on the 22ſt inft, 
& The bell rang briſkly: there has been no 
\ change in the electricity this day 
4 Nearly all day. Weather ſerene and clear, 
Weak figns, balls riot open. An even 
dark ſky, but fair. | 
ruhe pA 8 very hot, a a 1 fy. ; 
A.M.—And P. M. negative. At . 5 
ſome lightning and thunder. _ 
—| Weak Cigns, alls not open. = 
g A heavy dark atmoſphete, pur ir. Ar & 
ns "Monkftver. near Bath, much 0 | 
and thunder. 


© Weak fignsof cleGricity; balls not 5 
\ 12. 
fo ior 


g A. M. And . M. . with, s 8 
At Hereford, this day, a ſtorm Ys 


'1 — W 
4 © — 3 


a 85 


e and thunder. 
Weak gn 5 7 en, 
g A. M. —And oſſtive, with A 1 


|. ſparks. At Guilty in Scotland, a heavy}! 
tee 1 cept hi Fi 
Balls not open, At Edinburgh, this day, 
ſome 9 aud thunder 
FP: M. with fine ſparks; _ no change of 
5 Kind. At Glaſgow and Hamilton, this day, 
lightning; adder, hail and rain; and allo 
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at Newcaſtle;. in e the = : 


ſtorm was ſevere: 
[oak e 1 not _—_ 
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EHI 
ss Tape |; + 
A = 2 he d 8 2 4 8 
Inch. 8 . V 
20 NW ag. 10054 S. Neg. Three o'clock P. M. I ſaw a thunder ſtorm 
I $11 approaching. While the ſtorm remained 
5 | at a. conſiderable diſtance, the rod was 

4 ; [i very highly charged with. negative elec- 

4 [ I tricity, and continued ſo three quarters 

. I ol an hour; during that time diſtant thun- 

i ; 3 v5 | der was heard. The wind ſuddenly ſhift- 

| 1 + + ed to the SE, and a very heavy rain ſoon. | 

th 1 þ dame on; the electricity now changed to 
5 | "4 I h poſitive, and the bell rang briſkly; every 
8 appearance (both within and without the | 
1 * | room) was tremendouſly awful. I there- 
| $4 I fore ſeated myſelf upon a large inſulated } 
1 68 10 85 ſtool, where I could with fafety obſerye | 

5 ihe : | the apparatus. A Leyden bottle was un- 

+: 3 I deſignedly placed with its braſs knob near 

| f 3 I to the braſs ball N. This bottle charged 
5 | | and ſpontaneouſly diſcharged almoſt as. 
T—qF {| 4 | - -| quick as I could notice them; and at the 
. iI fame time there was a continual flaſhing | 
Eb: | ol denſe ſparks between the bell and braſs | 
Be 2 | ball. Theſe very grand appearances only 
25 I laſted ten minutes, and the ſcene was ter- | 

1 ES | 1 I minated by a clap of thunder; but the 

. Y Il þ {- {| ftorm; and its effects on the rodd laſted | 

1 ED 4 I near two hours. I ſaw no lightning but 

I 7 | 85 what was in the apparatus, There were | 
6 | nine gradual changes of electricity. The | 
; ] pith balls exhibited ſudden ſtarts or jerks, . 

d : and ſonietimes a waving motion. mY 
| I had purpoſely placed a large glaſs bowl, 
upon an inſulated table, in the open air, 

Ys Is to catch the falling electrified rain. As 
5 0 ſoon as the bottom of the bowl was well 
* = covered with the rain water of the above 

: 7 5 } - | ſtormy. to my great ſatisfaction, a pair off 

„G v8 linen threads I had placed for the pur- | 
5 I poſe diverged near two inches; the water | 

1 4 remained eleQrified near ten minutes 
i | after it was taken into the houſe, .  þF 

a1 SW: 29.1552 S. Neg P. M. a little rain fell, and the S 

3 +] Þ - | changed to. poſitive; At Edinburgh and 
1 n Bam this day, there was much light 

gs I SID. ning and thunder. _ I 

22 SW 29. 10 61 8. Neg A very ſtrong electricity in the rod all the 
Lf {| © © forenoon. 12 o'clock. fome rain fell, on 
55 ; t- | _} which: the rod became highly charged 

ls 43535 | poſitively, the bell rang Siri for a long | 

NE je | | - -| time, it then ſtgpped, and the balls cloſed | 

5 1 I and opened negative, and continued 'fo | 
N 


- 


7 £ 


X f — — 
I full three hours. This day, near Shrewſ- 
| bury, 2 ſtorm. of rain, lightning, J and | 
thunder. ky 5 
Both A.M. and P.M. and ended negative 
"as the preceding day, © | BD 
A.M.---And P.M. poſitive, 


: Weak figns; balls.not open. Ae e 35 
fal cloudy dark ſky. 185 


ſhort ſtorm of wind and rain, by which | 
the ecame powerfully eleArified, the | 


ſtrong. At ger 2 this day, a tre- 
mendous ſtorm of lightning and thunder. 
wrt balls open five-tenths of an inch. 
Balls open fix-tenths of an inch. 6 
P.M.---A regular dark ſky, with fmall 
rain, which continued four hours; ſuch rains 
are never eleQrified ſtrongly. Air is very |. 
[JA 


heavy dark atmoſphere, and a warm 


(amounts only to weak ſigns, balls not j 
os e os © 
A. 
A. | 

SME 42 | N | 
P.M.-—A fine ſhower of rain, on which the 
rod became pretty well electrified; but 


I ſoon changed to a ſtrong negative electri- 


city, which afforded fine ſparks at the | 
' braſs ball N. The pith balls cloſed and 
opened ſeveral times, without any more j 
changes of kind, „ ö 
A.M. balls open ſeven-tenths of an inen. 
. A. M. —2 o'clock P. M. a very black cloud 
| over the rod, by which it became 
very ſtrongly electrified for a few mi- 
nutes only; the bell rang briſkly. _ 
There has A much rain to-day, and the 
drops very large. The rod has been in 

high charge 515 art of the day. The j- 
\ ſparks at the braſs 


_{__-1 gent, not only ſo, but alfo the air in the | 


* 


bh 


| Four o'clock P. M. happened a ſudden and RX 


| bell rang for 20 minutes, then-ſtopped, | 
and the electricity became poſitive, and! 


* 4 
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ſoft air. The electricity theſe fix days 15 


all N were very pun-- 
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* r 
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room, and the uninſulated bell, and ak 
things, ſhewed that they were electriſied. S 
The bell rang briſkly at three intervals of 
time. This ſtrong charge of the rod con- 
| eme full eee the Vene | 
city, during that time, changed in 
Tel bs Eight of them were gradual. 
two of them were quick and attended 
with jerks, I heard ſome rumbling of 
thunder at a great diſtance. At Duawich, | 
in Suffolk, this day, much lightning and 
thunder, 3 Ng : 
g A. M. e 2 | ; {8 
Balls open nine-tenths of an inen. 
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| | eleErified, alſo the bell, and its metallic 


| i f ſhock. Much lightning and thunder this EF 


Weak ſigns; balls not open. 


our o'clock P.M. a ſtrong charge in the 
rod, but of ſhort duration. 3 3 
The rod was in high charge ten haurs this 
day, except a few ſmall intervals; there 
were nine gradual changes of the clec- 
- | tricity, fromnegative to politive, and the 
+ | contrary.. The rang e atf 
{ three different times during that period. 
There were ſeveral ſhowers of rain, and 
one of hail; during the latter, the electric 
charge in the rod was moſt intenſe; the 
} ſparks darted between the ball and bell 

| extremely ſharp and quick. I found the 
- moiſture in the air of the room was naw | 


— 


1 
* 7 


$77 


} connexion with the: catth, and even the 
bricks in the wall to which the metal is“ 
faſtened were all electriſied with an clec- 
tricity contrary to that in the inſulated 
part of the apparatus, An electrician 
EO Tbs had often in vain called at my houſe f 
| to fee the apparatus in highcharge)placed 
his left on the bell, and with his 
finger of the right hand approached the 
ball Ni a denſe ſpark iſſued to it, and he 

received a ſmart ſhock in his arms and 
| breaft, like that of the Leyden bottle. 
We then joined hands, and made the cir- 
| cuit in the uſual way, between the bell 
| and ball, and we both received a ſevere | 
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day at Stirling and Dumfries, in 'Scot- | 


A. M. And P.M. negative on a fall of 
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Auguſt and September, 5 


: n e day. „ ns 
A. M. but very weak in the afternoon, 
e Weak ſigns; balls not open, 
A.M. a ferene clear ſæy. | 7 
L Only weak ſigns. 
M. from a ſhower of rain, the drops of 
which were very large. The electricity 
ſoon changed to poſitive, Though every 
. | carcumſtance was favourable for a ſtrong |- 
electrification, yet the charge in the ro 
was but weak. My ſuſpicion led me to 
try the ſtate of the uppermoſt end of the 
rod, and 1 found it to be in à contrary 
| fate of electricity to that at the lower 
I end of it; the middle part of the rod was 
in its natural ſtate, that is, ſnewed no] 
{ figns of being electrified; therefore the | 
rod was only (at this time) influentially 
þ ele&rified. F œͤ!ã . 
A. M. . : ; 7 IDS : 3 
A. M., 2 o'clock P. M. a ſhower of rain fell 
Ie by which the charge in the rod became 
TT 2X3 ooo ns 4 : EE on 
Poſ. In the forenoon. One o'clock P.M. roſe | 
ia a ftrong gale of wind, I now ſaw thunder 
I clouds forming at a great height. Half | 
I | [after five o'clock appearances were dread- 

- | ful; in five minutes time the ſtrong: gale 
of wind became a ſtorm from SE. This 
=. 4: ſtorm of wind (for there was bpt little | 

1 Hacks cee the large black clouds to the 
NW, and there I ſaw abundance of red 
lightning 3 little above the horizon, and 
I once heard a rumbling of thunder. | 
| of The electric ſtate of the rod before the | 

Ii 4. ſtorm Was poſitive, but by it was 
changed to negative, and continued ſo 
I | during the whole time, but often varied 

in ſtrength, ſometimes weak, ſometimes 
ſtrong. At Amerſham, in Buckingham- 
ſhire, and at the ſame time at the Earl | 
of Aylesford's park, near Packington, | 
in e was a moſt tremen- 

I dous ftorm of hail, rain, lightning, and 
I thunder from four to ſix o'clock P. MKM. 

Neg P. M. There were four gradual changes of | 
the electricity in two hours: 1 


.\Neg|P,M, There has been a little rain to- 
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f relating to. a Elefricity. : 
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29.28 


— 
0 


14 


"| 


III 


Kind. 


5 | 15 | 


my 
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_ | A.M. to full fix o'clock P.M, during 


Ne 
Ne 
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A. 


of ele&ricity 


A. M. b 


A. MM. by 


I trified negatively, and very ftrong, which: 
- | laſtedfull four hours; during that time, 
the electricity changed four times, which! 


A. M. Four o' clock P. M. the rod was elec- 


* 


| September = Ofober. 


"2 


N * — 
N Mi 


by ſome ſmall rain. 
by the night bottle, and likewiſe by 


the rod the ſame, but very weak. 


Only weak figns of abs ; balls not 


open. 


VVV 


Weak ſigns; balls not opens A dark at- 
moſphere. 5 


.M, There were ſeveral keavy clouds 
paſſed from the SW. by which the rod 
Was highly charged with poſitive electri- 
city. The bell rag briſkly. This charge 
continued from a little before 11 o'clock 


that time there were four e ai 


By the night 1 

A. M. a more tranſient viſit of ns cleric 
fluid I neyer before ſaw, only while a 
ſmall black cloud paſſed over the rod, 
and let fall a few drops of rain; the 
whole time of the charge was about four 
minutes. 

A. M. by the night bottle. The clefrifi- 
cation of the rod very weak, _ | 

Weak ſigns; balls not open. 

the night bottle. 
P.M. the rod Was electrified negatively. 

By the ne bottle, and the rod Wo: 


been very weak theſe eight days, 


the circuit. At noon ſome 


on mak ng 
y which the rod became elec- 


rain fell, 


were all gradual. 


Five o clock 


the night bottle, wht was uf. 
eien charged to give a bright ſpark 


: In the forenoon, and near fun- ſet 1 
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8 and the electricity changed to negative, 


of. A.M.—And P. M. negative. © Xe 
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| | they, with ſtrong ſparks at the braſs: 5 


A. M. but more intenſely . in the 
afternoon; the bell for à ſhort time rang 
| briſkly, after that faintly, then ſtopped, | 
which continued ſo ſome hours, then de- 
clined gradually to weak ſigns only. 
A.M. by the night bottle. EY 


o 
« 


A. M. —Three o'clock P. M. poſitive, but | 


| | has been to-day a cold {mall rain. The 
1 electricity changed four times in two 


der, rain, hail, &c. - DER. 
A.M. but in the afternoon a much ſtronger} _ 
5 charge. F 
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P.M. by means of a fog. f 79 . 
P.M. Balls open fix-tenths of an inen. 
Weak ſigns. Balls not open. . 1 


Weak 5 of electricity; balls not] © 
> open. rk, hazy weather, and moiſt} ” 
| air, theſe eight days. VV 


M. by means of a little cold rain, ES | f 
M. a very high north wind. | 


w 
P 
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| Onl oak fg of the eleftric fluid; 
balls not e A dark cloudy atmo- 
ſphere. VVT 


{ y 
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hours. This day, at Whitchaven and! 
Lancaſter, was much lightning and thun- Ew 
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2 7 2 „ = = „„ 7 
2 |S S163] November. - l 
—1—1— kw — — K 1 N 
4 7] W |28.90143] S- ves AM. by a ſhower of fleet, which for a4 
„ 5 ſhort time occaſioned the re. to emit 
Th = | bright ſparks at the ball N. 
9 W 5 —| Nes| © A. Mͤ. by the night bottle. | 1 * 
of W 29.9037 S.] Pof. A. M. by means of a fog. 
15 W 29.9339 8. Ne : 
12| SW [29.70 |45|—| Pol.[P, M. This was l in the faltowin 1 
4 1 manner. Soon after ſun-ſet I. perceived} 7 
| 2 light- coloured dewy vapour ariſe 20 or 75 
„ 30 inches above the ground in the park; 
I - 1 {| we evening being ſerene and fair, I ood 
/ SEE: 1 OR inſulated tool, and waved my] 
| 25 : Ba java; op rod among the dewy vapour, 
| I $4: Wi y finger touched a ſenſible; 
„„ D, ER (ee. I e ee e which inſtantly opened}. . 
„ | {| | { . { with poſitive elericity®, As the even- 
F „„ ing vanced, 4 ſtrong fog filled the air: 
1 | i W en it was of ſufficient height for 5 
„% OR 1 or fixed rod, this alſo became elec- E“ 
PE 5 5 with the ſame kind of electricity“, : 
e I which 1 had received near the carth's © 
„ ; ſurface. N „ 
14,80 ee eee | Weak figns only; balls not open. E 
15] SW 29.4247) - — Notwithſtanding all my care and atten 
N I tion to my pointed rod, it has this day, 
*** i been intirely fruſtrated; for I have not 0 | 3 
I | SI rceived any ſigns of the electric fluid.“ > 
JJC eee it 18 the firſt day that it Rag 5 — 
5 85 . | I wholly failed me. A moiſt air has pre-“ R 
$4 I {| 4 * | vailed for many Poa and. there pal | 75 
i VVV SENT | been fix hours drizzling rain to-day,} . 
I , : | which muſt leſſen the exattneſs of the i in- 
: Rs 15 : | 1 | ee has the rod, and air alſo, . 
A 29-43 43. —— balls not open. . 
f 8 17] 8. 29. $1147 8. "A A. Fm ſparks were obtained from the 5 | 
; | | 5 dee eee, and „ 


When I find that the moiſture in the air has ſo far injured the in- „ 
fulation of my high - pointed rod, that it will not retain a weak elecs a 

. tricity; in that caſe, I make uſe of a ſmall rod which 1 hold in my 
hand, and which I ſometimes. proje& through an upper window; _ 
having firſt warmed the ſtool legs, I place myſelf upon it, &c, I find. "+ 

_ this method to be a good ſubſtitute in damp weather. A LEN .: po a 
of the xe. and mode of eng, may k be ſeen in fig. 2. | I 
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November and December. 


Pp A, M. by means of Te | 


AN. by the aight bottle, which I found 


well charged. 
Weak figns only. ' 


0 From fog, 


5 A. M. - And P. M. witle fine ſp: ks. 


| 2k three m1 chte labating a little time for 


ta -purpoſe) a foggy 
- | Rantly eleQrifie feels The pith 


No ſigns. This is the bend failure, 1 
moiſt atmoſphere. 8 
viſible ſparks were obtained 
wee the greateſt part of the mg, FED 
A.M. by means of a 


At break of day. Afterward . by 
means of a fog. 

All day, by a continued fog. 

All day. 1 

obſerved, during theſe three days and 


| ſleep, and which I curtailed for ſo noble 
vapour to be con- 


balls diverged from a quarter to three 
uarters of an inch, except when the fog 
(hich was generally moderate) ſuddenl 


4 : 


ecame thick and dark; then the balls 
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he fog ſtill FRY TROY 12 ha . 


3 
F 1 
* 1 * 5 


| would diverge near two inches; at thoſe] 
times I received the electric fluid into 
: bottles, | This fog began Rrongly 855 g 


. Nearly all day. The fog is entirely gone. | 


> 


1 21 [38|—|——| Weak ſigns; alls not open. | 

2 S 29.75 50 —Poſ. FP. M. A moiſt air to-day. 

3 8 29.90/39 8 - [Al day (1 mean 16 hours out 75 OY the 
4 : | 8 30.10 43 NERD 7 os = ; f 

Ae 1885 week ſigns; balls not open. . 

3 SW 30.3852 — 

6 SW 30.4 85 — ä — Pp figns of molt The third ale. 916 
1 . gn ar, : 
17 30.4942 BY: ; 
| 8/SW [30.54/40] S N. 1 
12 90.55 4 — Foſ. A. M. 5 
Tao} W.|9g0.52|39|/—|——| Weak ſigns; balls not 2 

11] S. 30.544 — Po. . P.M. wether ſerene 
| SW 90.4144 — AK oy 5 

1 9.3047 — eak ſigns. {5 3 | 

1 S * 2 44 — A. M. from a little rain. 15 
15 SW 265 {fads 5 ſigns of electricity. The fourth n a. 

f e tadure. - 

16 SW 29.40 40 S Poſ. | P.M. a ſmall fall 2 8 88 b vieh the 
Wl ROLE 31 4 bi þ | 15 5 rod was 5 e, 7 
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5 | Decamber—Ad d au 2790. | 
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[os 8 of 7 The fk oy : RE 

ilure. | | ; 
8. [Pof, A. M. a fine ſerene morning. 5 ; „ 
Neg. M. by ſmall rain. On an 6 off 
3 _ the 5 changed to poſitive. | 3 


50 
44 
$54] SW [29.78]45|—|——|No figns of electricity. The fixth - day's| 
56 
49 
52 


OR 9 A very damp air. ” ; ”— A 


5 N e d The ſeventh day's failure. a 


I Weak figns of electricity. 
| 27 S. Neg At eight o *lock, A. M. a ſmall 2 
tO 1 | | | | rain, which was weakly electrified ; 5 
+ EEE | tively; as the rain increaſed, ſo A4 EE 
f intenſity of the elektrit fluid, and after 1 
E 5 1 contipuing for two hours, they both dif} T 


4618 . td 3. [Neg A E r erer of rain. Ten o'clack}. 
tt Ms, a fog Rrongly e e E 


e SW 29.8046 —|——| Weak ſigns. „„ EE.” 
28] W 129.88|47|—|Poſ. P. M. Rs ey Ee” „ : „5 


80 1413 SW[29.76|42 '—|——| Only weak figns of eleftricigy. 1 
6.78% —=|— e 
1 SW 29.9535 —|Pof. Both A. M. and P. M 3 FF 

5 130.3036 S. Poſ. | All day. | 98 
FPoſ. All the day, by means of a fog, _ 
Foſ. All the day, with bright {Parks at ſeveral | 


S. Fo. All the day, with fine ſparks, 5 8 . 5 . 


45 
9/41 
W 130.49|41 8. Pol: AM. weather dry and fo 

W : 4 8 S. |Pof. Nearly all day Large, 9 1 
= 30.28 36 — Poſ. A. M. e 
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N 
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8821 — Fol. PM. „ 

12] W 30.2045 f:ʒãui.uä— og figns, _ red | 

8 [29.95 49 S. Ne _ by eats of » Gull yals; 
48 

29.95 42 8. Pof. A. M. Weather very mild and fair. 
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30.13 89 — Pof. 
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30-20 39 — Pol. Gs 
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[9-49.32 8. [Pal. AM. in the afternoon; the fame, > 
928 35 1 All the day, from a fog. The 3 of | -— 
Fe the . charge in the rod was much . 
ara by the occaſional intenſity of the | -/ 
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There Was a e Wo of rain this 
morning, by which the rod was eleQri- |- 


fied ne 


was void of electricity. 
FP. M. there was a ſu; den ſhower of rain, 
| ftrongly electrified negatively. 

F. M.—A delightful clear fine day, but the 


. atmoſpheric e oo as was very. woo 1 


DA. M. alls open from two to ſeven tenths 
of an inch, 
. M.—At noon fell a ſmall rain, hich 


the N and 5 contrar EEE A 
o'clock P.M. I received brigh ſJparksat} 
; : 


Seven o'cl ock A. M. 
ed, ſalkiciently 1 to emit vi- 
ſible Had, and” often ee this 


s \} 


ni ht came on. 


5 ek 

I inch 
M. — Small rain P. M 

occaſion any change in 55 electric fluid. 


Balls open half au inch, weather ill be- 
rene. : 


9 foggy fas. . 


Balls open from one to nine tenths of an: 
ink weather ſtill mild. Z 


FP. M 4 Pave: 1 obſerved that 1 5 
ous winds leſſen the intenſity 
| ng et in clear weather, which; 


a EY M. e 


N 1 * SO 


\ Balls apeks "ute one to u nine e tenths of an 


. | 1 e muy and e 


b Wich vikble lars, I | 
Serene weather min continues: TY 5 E 


all the 25 with fine bright f arks. 
3 e 121 1 
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A. M —Witviſble EE : 
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to | EB" [ae : 2 5 : wp : 
E A = 2 7 2 February av Mach: 2 | 525 
j1aſS | a [16] x wc 
| Inch. | ? VFC 3 2 : 
Y e has been verified this day; for not the} _ 
leaſt ſign of electricity co d be obtained 
; from the rod till after ſun-ſet, at which 
time the high weſt wind e SUPT 
or a little low v 1 9900 e then re- 
I ceived the fluid in great p enty, 114 of the 
N | Ii ſame kind that it ps ti to be for By 
| a | twenty-ſeven days paſt. 1 
W 30.2044 -. | 
Nw gag 478 e balls not open. : } 
2 Ny 30.49 5 S. Pof. A. M. with viſible ſparks. 8 
3] N 30,3349 — Fol. | 
4 NW [|$0.27140|—|Pol. i 
3 NE 3e. 143 Fo. ven, mild ſerene weather | 
a Lon Dl 
6 NW 30.4740 —[T01. ö SE . 
NW 30.4342 — Pol. | | 
| 8] SW [30:44 [42 S. |Poſ, 875 ee bargen; no change 
| 9] SW 39.2041 Poſ. K. M. | F 
= SW 7 : —|Poſ. P. M.—A- fi gale of which N pre- 
end e bu A 
„„ | I. dominant to day. Theatmoſphere is ex- 
5 ry: the ſun appeared bright all 
. day. No atmoſpheric electricity could 
; Bo be obtained till near ten o'clock at night. | 
L FTE This day, at 1 a fall of ſnow, ac- 
. companied with a flaſh of es N 3 
„ _chp of thunder. p | 
11) Sea Poſ A. M.—Still moderate weather. | 
on SW 5 50 A. M. From nine o'clock P. M. to eleven 
1 30.20 41 — [Po. A. M.— 
55 Fe 5 . 38 there was a moderate ſhower of rain, 
= ; which was electrified negatively. I have | 
Jo 47 +} þ | | nottill this perceived a negative 1 in ! 
ü . 1 555 9 rofl ſince January the any 15 | 
CV | B ning, and thunder. - DR” | 


60 
: A.M. —A verydry atmoſphere, | „ | 
10 ; | oh: M. There yas a hou ben eres the 
| 8 e 1 graſs this . 5 N 
21 E 30. 39 44] Poſ. . „ 155 A SES 3 
180 8% (99-45 48 — F gh 1 
23 SW 29.8146 — [Por „ 
. 20.80 51 Poſ. (A. M.—Divergency- 5 . with, ball 
745 e nh eee e, 
a5 NW go. 46 — Po. SR 
IE ERC 
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hy +4 [5 
0 N a 


14 EE, Wo 
x — ; | „„ 
+} E 30. Hake Neg 0 rain. P.M. EE 
„ | + the elefricity was PRE. 85 
NE 29:98 44/— Poſ. P. M. . OY, 
1 90. 48 — Poſ. P. 1 | 
29.95 44 Poſ. By Mok a beam of ſun has appeared 8 
; 233 | z > EIN 18 a. 5 8 p 1 
E 29.94 47 —Poſ. A. M.—Balls half an inch open. as 
IE 480. 385 —IPoſ. A. M. ; 0 
5 99-30 4218 — A. M.—With viſible ſparks. 85 : * 
30.25 40 Tol. 
E 130-19 40|—|Poſ. Balls lls open from one to ſeven tenths of an | 
NE 90.23 4 |—| Pol. 15 
E fag. 95 36|—| Pol. | 
X B Weak Gans ot DIO This very | 
| ns Ps PTR 1 Vveak ſtate of atmoſpheric electricity hass 
5 E 29.7 8 ber ba ponents the gilt of Decem-| 
5 alba 3 has been for man 2 
r 9:75. 52 Ft e. Nen, dry wind, which @ 
Sg 1 [ 3 5 pearly void of the cleric v. 
E 29.57 66 S. Neg P. 'M 3 a fine ſhower 57 Mis. 
| E 39.50 40S. Neg A. M.—The rain continues, ſo does its ne- 
1 . gative ſtate of electricit 
11 E Ja. 3638S. Poſ. A. M.—From a little fall of fnow, P. 155 
: ' 1--- 4-1 þ - | fome ſnow mixed with rain, on which the 
. , | 1 rod OR, charged much more. pes f 
ET cou os ! The rod has Fes charged =p 
„ - 
E 129-35|39|—}— ec ns; not open. Bog 
E [29.50 8 §. Neg A A. M.—A modente rain, but trongh 
13 JETT . 1 triſied, and continued ſo full ongy lc . 
| 1: i e a There were two gradual changes & of clec-] 
. : . tricit FS f 
NE 29.8141 —[Neg A A. M—Batoerfun-ſt an. N 
f C vel Fs 
E |! las} S.1}N ix o'clock A. M. a little rain fell. Half} 
N A 2 iy after eight ee, a 3 cat fall of now, 
„„ the rod now became ugly cle&rified | 
1 38. I poſitively. Denſe ſparks were now receiv- | 
3 3 ed at the ball N; half after nine o clock, | 
| me electricity changed to negative. Eh > q 
1 II caught . of the ſnow in the apparatu ß 
0 {| | mentioned the 2cth of July in ln . 
„ 255 TT OST AOINIY BS. 
NE 29.85 41. — Poſ : 
NEleo 3 40 — Pol vi y f the ra „ 
2 o. Poſ. ivergency of the. pi 8 w m| 
| NE = EP Poſ. > a tenth to ſeven tenthoof an inch. Tine 
SE 380.25 45|—| Foſ. aner. | | 
| S 30.23 47|—| Poſ. J En — 
; 12 8 [29-94 51 —| Pol. V : > 8 1 75 
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Six o'clock, A M. Eight o'clodk-it rained, 


- | | tive, with fine ſparks at the ball | 
9 85 ceaſed, another ſoon follow 
ed, which eleQrified the rod poſitively. 


— & 


* wed 


April and May. © 


PO 8 
A. M.—And P. M. negative from ſmall rain. 
Half paſt nine o'clock A. M. A diſtinct 
rain fell; the electricity of 
the rod then changed to negative. About 
half paſt three o'clock P. M. a very low 
cloud paſſed overthe rod, and rained a lit- 
which the 
| elerified poſitively. 


which the rod was charged negatively. 


ther. | 1 : 
ine o'clock A. M. a ſhower of rainz th 


A.M. to ten o'clock P. 


0 and 1 ſu Fi 1e 
continued ſo all ni | 50 


to ſeven tenths of an inch. 


the electricity now became 117 8 nega- 

: is 
| ſhower havi 
The rod was charged 7 hours to-day. 


nearly as during the preceding day. 
| Baths ng the p ng day 


28 have been obſerve 


let a ſtrong dry wind blow from what. 


black cloud 5 roache®. tþg rod, and ſome 5 
heavy drops o 


rod became ſtrongly] _ 


The divergency of the balls from two e 
ix tenths of an inch. Serene fine wea-- - 


I electricity now became negative. The rode. 
I has been electriſied to-day from fix o'clock „ 


- | to fora of the pith balls from three 5 | 


open from one to five-tenths of an 
inch. Such weak 575 of electricity, 
for theſe two day fx 
gare the uſual effects of a very nw, | . 
and dry weſterly wind; A; gener 


point of the compaſs it may, it is at- 


tended with only weak ſigns 


1 8 


electri- 


"© "The clave ha. 


| eighth day of May completes this 


# < 1 
— 
| Pa . 
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A.M. Fiveo'clock P. M. fell ſome rain by| - 


Every appearance at the rod to-day was} Eg 2 


5 © Jamal of one whole year, which I give to the curious in 
Atmoſpheric Electricity as a faithful narrative of facts 

; never once deputed another perſon to make obſer- > - 

„  JOUN READ: | 
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5 5 Vauations for in 
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| To TY Z © Mpaights Journal | 
| J | . * Montbh 3 of Elefrrical Sparks, and of Phe 2 
| | 5 . Electricity, as indicated by the Pith-ball Elecrro- 


5 : © mieter, and . 7 0 1 8 Threads without Balls i 
5 | o them, N 
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| 5 „ 5 7 - Names er ers fo hath 
os 2, OR CC LL bs month in which Sparks 
| %%% OT T7 + e 5 
V | Ks 1 5 Times Times Days. 
„ ay, 1 | 
4 a oo, 2} „ 
„ Pol. 32 Neg. 360 . 
e . Neg. 22 12 ” 
AUC” % 101+ 9.4 
| September Fo- 9 News ag. 7, £6 
October Poſ. 17 Neg. „ 
Eh | | November Poſ. 12 Neg. 
V Ha December Pol 18... Neg. 8 
ES 15 5 January | "Pol. 26 Neg. 
. ee Poſ. a6 Neg. 
March Poſ. go Neg. : 
Api \, Poſe 28 8 12 3 1850 1 | 5 
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1 358 frown this is lee, that wehe were . 5 
"days throughout the year in which no ſigns of electricity 
vere perceived; viz. the 15th and 23d of November, a and 
the th, I Sch, 17th, 21ſt, and 224 of December. FD Ss th 


„ - Remarks on the Phenanens bibi! 1 the Rod on as 2 
5 = J + + $0 of: uf. . „ 
„ 5 1 ber ob time extremely. LL = 5 
che rapid changes which the pith-balls on ſome days ſo . 
frequently exhibited; being poſitive one minute, then ne- 


dug to e Ee. 


"os for another, and. the next returning again to Ws 3 


tive. From often conſidering this apparently whimſical 


changeableneſs in nature, I was at length induced to ſuſ> _ : 


pet, what indeed was afterwards confirmed by actual 


experiment, viz. that ſome of theſe changes are only ap- 
parent, and not real, they being occaſioned not by the ac- 
tual communication of a different ſort of electricity, but 


rod, and before it comes near enough to impart to it ſome 
of its own electricity, the electrical atmoſphere of the for- 


mer, agreeably to the well known laws of elefricity, will oy 


diſturb the electric fluid naturally belonging to the rod, and 


* 


d 


merely by the action of electrical atmoſpheres; thus, when 
an eleQrified cloud comes within a certain diſtance of the 


* 8. 


will conſequently occaſion ſeveral apparent changes in the 


celettrometer; which changes an unexperieneed obſerver 
would attribute e to the ET of IHE in 1 
claus. „„ 


This 1 was evidently . by the . 
mena obſerved on the 31ſt of Auguſt; and thence it ap- 
pears, that the real number of changes from poſitive to 
negative, or from negative to poſitive electricity, cannot 
bai great as it is ſhea BEOS; ae: N $10 the. 


1 5 1 00 9 that 1 7 8 5 not, the leaſt dobke; wile] i 


that every cloud is in an electric ſtate, at all times, and in 
all the ſeaſons of a year; and that the electricity of he 


clouds is the principal cauſe of their ſuſpenſion in the at- 


moſphere. For however varied in kind their corpuſcles 
may happen to me of which the cou 85 95 every 


; 55 1 e 


* 


2 . 


% 


3 


2 5 
. 3 
Kg 3 


Rs | particle of thoſe aerial meteors will „ abſorb . 
niecity, and the electricity having no weight of its own, | 
- muſt by its well known repulſive force tend to ſupport ard 
keep up their rare ſtate. When a cloud approaches my 
high pointed rod, which cloud we will ſuppoſe is elec- 
1 trified poſitively, the upper end of the rod will become 
+ elerified negatively and the lower end poſitively, by its 
| i on electricity, as before obſerved; and when the main 
=. force of the cloud has paſſed the zenith, a change of kind | 
3 9 will take place, for the elettric ſigns in the rod will nos 
bde the reverſe of thoſe on its approach to it; ſo that if ten 
5 - ſuck clouds ſhould paſs over the rod in the ſpace of one day, 
tte pith-balls affixed to it would indicate ten changes of tile 
8 5 7 | dectricity, notwithſtanding the electric fate of the ten 
1 clouds was invariably of one kind. It is ſcarcely needful 5 
1 8 15 | toobſerve, that if the ten clouds had been electrißed ne- 
N . the ſame number of e e 5 bare 5 
* 5 


I cannot help ene with Sigrior a that 
d- ae fd for high pointed rods erefted to aſcertain the 
1 5 . i, electrical ſtate of the earth and atmoſphere at all times; 
bdiut more particularly during thunder ſtorms. If there had _ 
1 x - been pointed rods, for inſtance, at Whitehaven and Lan- 
5 Later on the 6th of October, and well attended to at the 
5 time of the ſtorm of lightning and chunder, which hap-⸗ 
3 pened at both places nearly at the ſame time, it would then 
= 5 | have been known, whether the apparatus might not be for 5 
5 5 © "ſive a at'one 10 when it it is is aeges pe at the 8 9 85 | 7 
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b of the Firſt. Read before the TY. 9 : 
| Apzry 26, . 5 
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9 N29. Po. A clear fine morning. One o'clock 1 M. i 
%%% ES OT a ſudden ſhower of rain fell; the pith balls 55 
0, connected with the lower end of the 
} 4+: | + | | rod, were now charged negatively, and in- 
| 1 33 ͤ ũ 7]: 8 creaſed in ſtrength as the rain came onz in | 
tt | { þ# ſhorttime the electricity ch to 7 = 
V oy | tive. Five o'clock, the clefricitychanged 1 
5 r ; again to negative, I then heard ſome di f 
35 2 „ rumbli 4 a thunder. This day there was E 
TCT ry rk ing at Hertford. 
10 NE 29.1866 — 5 M. iky very e and ſome ſmall 5 ä 
JJ I rain falls. 1 
ö 11 7 80. 5164 * pot. | 
118} E 29:14 70 —|Poſ.|( Strong gales of wind and weak elektri- 1 
13] E (29. 6072 —Foſ. 80 So: : 
JANE 30. 9|72|—| Pol. ug, OT | | 
15 N a9. 5 „ As: Miwoather ſeren | 
5 18 NE 29. 257 — Foſ. i S Some den- Biſhop- ; 
„ op et Þ 7 | -Stortiord, _ 

- 174 5 |29. 8588. Pol. Half after nine o'clock A. M. fell a little 
%% n increaſed ſo did the. ele&rich 
ts I {| charge inthe rod, inſomuch that it ſtreamed 
TE | + | {| | forth from the braſs ball Nfor a ſhort time. 
13|SW | 29.90 59 B. Poſ. Six o'clock A. M.—One o'elock P. M. af 
4 CE 47 lo black ſky, by which the charge in the 
: | Fi: | 
. | . | rod became negative, with ſparks; after} 

JEE eee ſo one hour, the electricity] 

341 5 nged again to poſitive. The rod has been 

VVV 1 in . 16 9 7 this day how much 

[19] 8 29.2065 8. Neg A. M.——At four e P. M. fell a mild 

„ ͤ ùꝓ ] rain, void of the electric fluid“. At fiveſ 
| 'Þ | | - } o'clock the rain fell more copiouſſy, and it 
. 35 8 Rrongly Sarge with negative e . 
„ . any HE 8 

420 8 29.1464 S. | Neg Ea Farly 5 morning 1 Foabd, the humidity 
F | 7 64% electriſied negatively. At e 5 
5 i 5 L Sees | ay > 1 the — became more N fo as 


(rac meaning is avoid of clefric ſigns by ſuch means as were then 
N to N . for rain is never pe org of ary 
* 


7 


— 


"TY 


; | changed three times in kind. = : 
A.M:—One- o'clock P. M. wind S, a ſmallj” 


to emic {mall ſparks: in half an hour's 
time there were four beautiful gradual chang- 
es of electricity. Afterwärds the rod re- 
Pane negative two hours. Three o'cl 


came rather ſtrongly charged for the ſpacef 


the apparatus; and alſo the air in the room, 
trified ſufficiently to indicate the kind. 
tion of the laſted near four hours, and 


rain fell, and the air bein moiſt, has 


rod. ' 


: [The air iedry to-day, but the Clouds ae e 


N Sir oclock A. M. Nine o'clock ſome rain} 
fell, which increafed the negative charge 5 


ing of to-day, at Lewes in 
lightning and thunder. N 
A. M. A moiſt air, and wet morning 
A dark cloudy morning. Three o'clock 


. 


M. the electricity changed, and eontinu- 
ed near three hours poſitive. After this af 
+ low black cloud paſſed over the rod, and let} 
I | fall a few drops of rain mixed with hail;} 
the rod was now highly charged poſitively, _ 
Þ+ fad the bell rang briſkly, but ſoon ſtopped; | "oy 
- | while: the electricity changed to à ſtrong 
;negative; then it rang again for about ten 4 | 
I minutes, after which all ſigns of electricity 
- | ceaſed in the rod. Afterwards the rod he- 


en 
— 


of two hours, and changed once in that 
time. During this high charge of the rod, 
the bell, (which is connected by metal with 
Ii the moiſt ground) was in a contrary ſtate o 
I electricity to that of the inſulated part of 


rn 


the window-ſhutter neareſt the bell, ande 
even the bricks in the Wall, were all 'elec-j - 


A. M. by the night bottle, which had been + 
charged while I ſlept. Four o'clock P. M. 
Ia bow cloud approached the rod, and drop<j “- 

ped a little rain, by which it became elec-- 
triſied ee, negative. This eleQrifica-| 


leſſened conſiderably the n of the 


I ͤin the rod. The rain now falls more copi-}. 
I | ouſly, and the balls cloſe and open gradu- 
| | ally with poſitive electricity, which was 
Tl "rather bn for a ſhort time. The balls 

= ig 5 5 7 cloſe and open, without 
f change of kind. The rod has been electri- 
| fied near 14 hours this day. In the morn-ſ E“ 

| 1 Suſſex, muchf 


an 


P. M. on the approach of a heavy dark > 
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I cloud, a few drops 
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the rod became eleftrified pokitively; 755 
ith balls ſoon opened full four inches, and 
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A. M. Twoo'clock P. M. the ſky ſtillclearz 
I éyet the electricity of the rod became nega- 


ir f this time, the rod was only electrified With 
15 has been termed 


1 
— 


' I tive, and ve N 
I lowly n ſtopped 


o {| After a courſe of clear ſerene 


1 + | there were no ſigns of electticity in the od 
I Ina ſew minutes after this, I Was ſurpriſed 


I ratus, 


I 4 arrived over the rod, its elektricity cha 
r of a 


[= 


tive, and continued fo two hours. ng 


its own electricity, or what 
influentiallyele&rified ; for I found by 
ing both extremities of the rod, Liang 

ty. 


y 


4 N 
4 


7 


were in contrary ſtates of electri 
A. M. e mo Arr. 
N Some mizzling rain. 
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morning of to-day, I found it influentially} 
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weather, this 


day has been dark, and hazy. | 
| proached the rod, and a little rain fell, yet 
| 


by hearing the bell ring; I ran to the appa- 
— TH found it Feld charged = 
tively, When the main bulk of the clou 


poſitive at five o'clock F. M. 
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| Nine o'clock} 
I P. M. wind e large cloud 4%, 
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hot, and a weak elethricit 1 
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okt this day at Saliſb, 
| 0 bail, rain, lig 


and two or three times fell a little rain; 
4.5 


__ | POSITIVELY. 


* 


— * 


| fully ele&rified with negative e 


. denſe ſparks now ſtruck through the air, 
I between the bell and braſs ball N, with a 


+ Soon one Ars At — e 3 I 
> Ll _— ” 
une. 2 


** 


* 
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- 5 — Ne * 
EE on gdr or IN TR 


A. M. Serene hot weather, Near ſun-fet} _ 
the wind W, where heavy black clouds | 


forming, their upper border about 2 de- 
78 5 15 The li 5 4 


aſhed among theſe weſtern clo 


neither clouds nor low vapour near the roc 
it was not affected thereby. In the evening 
„fell a very ſevere 


A. M.—The ſky has been overcaſt all day, 


riven by a ſtrong wind, which afforded'a 
weak eleQricity, ' _ | j 
At fix o'clock A. M. Near eleven o'clock a 
| ſhower of rain fell, ſtrongly negative. At 
the ſame time, in a LOWER 8TRATUM off 
air, the hand exploring rod was ele&rified 

Abundance of ſmall white 
clouds paſſed over the rod, which kept the 
pith balls continually cloſing and openings 
| with negative electricity. Eight o'clo 


I P. M. ſome heavy drops of ran fell; the} 
rod now became very 
the bell rang ſlowly, and ſoon ſtopped, 


ngly cle&rified 
while the electricity changed to a 


e then rang again more briſkly ng 
for a longer time. Alter this there were 
two more gradual changes of electricity. 


The weather, and atmoſpheric electrici | 


have been this day nearly the ſame as on the 
preceding ane; 


rod have more powerful. For during 


one charge of the rod to-day, I co 


about fart) denſe ſparks, which ſpontane- 


clouds forming; and as they came nearer 
and nearex, the rod became more power- 
ricity. 
It now began to rain, by which the rod be. 
came intenſely electrified indeed; many 


loud report for fo ſmall an o 


ening of two 
inches only. There were 


I electricity in two hours. 


nd 


from 
nine to eleven o'clock. But there being 


;, and thunder. 


only the operations in the 


ck between the bell and braſs ball} 


Four e P. M. I faw heavy : 


changes of 
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| © |: gative. Near four o'clock” P. M. a very] 
I large. black cloud paſſed over the rod, an 
I let fall a little rain mixed | | 
I which the rod became highly electrified ne- 

I gatively: the bell now rang briſkly, untillt 
a flaſh of lightning and inſtant crack off 
.- 1 thunder happened, which occafioned a ſud- _ 
I den change in the electricity to politive:} - 
F+ U truck up again as briſk! as 

fa re. The rod has been charged ten hours} | 

without intermiſſion this daß. 3 


then the 


A. M. A thick moiſt air. 
A. M. Near five o'clock P. M. Bey ys 6, 
a fine ſhower of rain, by which the rod] 


. they 


eg This day has bee | 

| _ | turns. The rod has been rather ſtrongly} 
_- | clerified, and there have been four gra-“ 
I dual changes of electricity. 

I laſted full five hours, and the bell rang“ 


3 * 


ifed, 


1 


A. M. A cloudy atmoſphere, but fair. 
o 


2 


T. - - ] 
ery and ſunſhine by. 


- 7. 
2 
C 


One charge 


' briſkly, 


| es| {Strong e of wind with rain, and a 


' weak elefricity theſe two days. 
M. %% 8 


firſt became electrified negatively, and after- 


charges laſted five hours. 


2 
5 


f 
it e elearified negatively. 


briſkly, and continued its ringingnear halt 


agitated, ſometimes with a per no- 
tion, then ſtarted cloſer or wider aſunder 


- 


an hour. The pith balls were very much! 
pendulous tmo-| 


T * Gs 38 : a4. 
1 Mil N weather; and the fog mode--- 
rately electri 5 „5 J0 - 


A. M. Negative P. M. with ſmall fparks, | 
A. M. Haff after twelve ee, , 7 
"| ſudden guſt of wind ſprung 
by a ſhower of rain, which ele&rified the 
15 | rod poſitively, ſufficient to emit ſmallf 
4 Free Which ſoon afterwards became ne- 


up, followed} _ 


ed with hatl, by| 


* 


Wards poſitively, with ſparks. Theſe twoſ _ 


£ , f ö 25 
Half after ten o'clock A. M. large dark clouds 
uently paſſed over the rod, by which 5 


paſſed ſomewhat nearer, and diſmiſſed 5 
ſome large drops of rain, the rod then be-“ 
came highly charged, and the bell rang 


; : ſeveral times. But the moſt extraordinary} | 
1 I phænomenon of to- day is, that the rod en-“ 
| | | tinuedtenhourseleAritied negatively, with-[- | 
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FEE rn * * 2 _ 


out change of kind: during that time the 
pith balls never cloſed. in TY 


2 little reſemblance. This ds the electricity 
I has Kune four times, oe? 
I briſkly fo 


1. | ſhower of rain fell, by which the rod be- 
I came electrified poſitively, but ſoon changed 
h one minute, and then ſtopped while the 
I electricity changed to poſitive, which ſoon 
+ : | changed again to negative. The electricity 
EE day. At New-Mills, in Scotland, ſome 
g : lig tni 8 8 5 * 
'S | The weather this day has been rather more 


. 
-— tit. 


| rang briſkly. The pith balls alſo exhibited! 


2 15 That the balls were near ſtriking each other. 


- The weather theſe 19.days has been ge- 
p | nerally moderate; and the ele d 
1 the atmoſphere has been only what 18 


90.12 
30.15 


: 30.10 63.— 
29.65 57 


n 


he operations in the rod to-day and yeſter 1 
day, when compared, app 8 have but 


the bell rang 
r minute or two between eac 
change of electrici yy. 
Two o'clock P. M. the wind 8. A ſudden 


— 


to negative. The bell now rang weakly 


. 


and the weather have been much varied to- 


ng and thunder. 


varied than yeſterday, with a continued 
ſucceflion of ſhowers and ſunſhine: and 
the atmoſpheric electricity has been conſi- 
derably more intenſe; and conſtant. Therg 
have been five gradual changes of electricit 
-between four of thoſe changes, the 


ſome of their curious agitations; one jerk. in 
articular was ſo very quick and powerful, 


In a few minutes after this, I heard diſtaat | 
thunder, At Burwaſh,. in Suſſex, this day 
a tempeſt of rain, lightning, and thunder. 


eleQricity of 


»„— 
+ 
o p 


common for ſerene weather, at no time 
ſufficiently | ſtrong to afford Viſible : 
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Which 1 could not diſtin 


iſh from the 


of 
a long time. F- 


common electricit 
which has prevail 


— 
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from one to ſeyen-tenths of an inch, 


pt 1 0 | 55 
5 397 763 8 Po. A heavy cloud morning, but 95 Half 
1 9 85 aller one Dock ning, but Gr. ie] 
. 1 rain fell, by which the rod became highly 
: Y Y 
„%%% I, ou ed with negative electricity; when the 
1 %%% 2 hon $25.7 was fully over the rod, the electricity 
„„ | 333 to poſitive; and when it had paſſed OT 
4 3 dhe zenith, the ee 22 85 to} 
5 | hes negative. Þ 
Aw 29.83 6 — Pot ö 1 : 
5 SW | se. 167|—|Pol. Serene wether, 2 1 a weak cleric bo 
SSW 29.9367 — Poſ. ( theſe four days. : 
9, , — Fel A heavy londy men \ but fair. Thel 
29.967 —FPof. Cc mornin ut fair. el. 
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15 8 30. 3722 of : 
s | evera owers off 
8 W 29.90 There have when f 1 fmall the 
55 rain this day, ſome of them not ſenſibly} 
ö electrified, others were weakly poſitive, but 


erene weather, 5 


„ e eee, the pithballs z 


M. Five o'clock P. M. fell ſome 


In pr 
drops of rain, by which the rod was te | 


charged poſitively; the bell rang brilkly} 


FL | about five . then ſtopped, and thef 
. electricity of the rod became negative.“ 
„ rain now ceaſed, the ſky cleared up} 
F444 | and the electric charge Ams rod ee | 
3 * % og ot Ae. 8 
22] Wg. 46 — Foſ. 3 
= oo 29-95 8 — ref | Dark cloud ETD A, a very moiſt] 
25 SW 29-36 92 — Poſ. Ae attend LO I EET | 
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A Three o'clock P. M. a large dark cloudh 
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Serene weather, and a conſtant cleQri-ſ- 


OE INT 


which was in the north, is now 55 by 8 
the weſt into the ſouth, during 


eee eee fs eee e 


Thin white clouds have been paſſing over 
the rod; but a diftin& black one is now. 
approaching, and ſome rain falls, mixed} 
with hail; the rod is now highly charged 
_ | with poſitiye electricity; the bell rings} 
loud, and a long time; and, as the ſhowerſ 
] abated, ſo did the ſtrength of the electric 
charge abate in the rod. This charge laſt-] 
0 5 _ three hours, without change off 
: In . : 7 : 
A quarter before three o'clock P. M. ſome} _ 
rain fell, by which the rod became mo- 
| deratel Ed pobavery, but ſoon 
84 to à weaker negative. Ther 
were two more gradual changes of electri- 
eity within the ſpace of one hour. 


N 


aſſed over tne rod with drizzling rain; 
its electricity was negative; the bell rang} 
weakly. The electric charge from this] 

© | cloud began, continued, and ended, n 


gative. | | 
A. M. by the night bottle. Two o'cloc 


F. M. a dark cloud, with drizzling rein, 
OD e 


> * 


= 22 
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Meteorological Fournal' © 


Cf Five o'clock. this morning, I found the rod 


as when 


5 peared at the braſs ball N. In this ſtate] 


5 tenſity it Was in when I left it laſt night; 


"7 5 | fog, about five or ſix feet high, ſpread] 
IR 8 the ground in Hyde-park, 8 


I window, For the ſpace of two - 


iq e,, . 
| paſſed over the rod, by which it was elec- 
I triſied poſitively, with ſparks; and ended 
5 fs | 7 negative... | b ; 85 | ; 
4 Moderate fine weather, and a weak 
"| { clcQricity, theſe ſeven days. 


—_ D re 
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5 , 


The rod has been electriſied poſitively near-]. 
ly all this day. At five o'clock P. M. an 

| awful darkneſs covered the heavens, until 
near fix o'clock, ſucceeded by a drizzling 
rain, from which I could not obtain (in|. 
my common. way) any electric fluid: but 
when the dark cloud became broken, and}. 
no rain fell, I then obtained viſible ſparks} 
at the ball N, which continued until I} 
went to bed; and ſeemed to indicate that} - 
it would remain ſo all night, as the night] 
was perfectly ſerene, and clear moonlight. 


—— 
f 7 


. 


: 


2 


charged poſitive, but not quite ſo ſtrong 

1 left it laſt night; and it gradu- 
ally went off by nine o'clock, and re- 
turned again into the rod at near four 
o*clock E. M. from which time the elec- 
\ | tric fluid gradually increaſed with the] 
cool of the evening, until viſible ſparks ap- 


of intenſity I left it at near eleven o'clock. 

This morning, a little after five o'clock, I} 
| found the rod rather ſtronger charged with} 
the ſame kind of electricity than when 1 
left it laſt night; and I have no doubt but] 
it has been eleQrified all night. The pith} 
| balls have never cloſed this day: their di- 
| vergency has been between half an inch 
and two inches open. Weather ſerene. ; 
Five o'clock A. M. 1 found the rod electri- 
fied poſitively, and nearly of the ſame in-“ 


BY 7 


R 


that is to ſay, capable af emitting ſmall 
ſparks. The bor here this morning 1s 
prey ſexene. There is a dew, or low 


ä 


* 


beautiful to look upon from an upper] 
hours, : 


09 


Het this vapour gradually increaſed, and af-! 
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I cended higher and higher, until it quite! 
I ͤintercepted the trees from my ſight, and} 


ing its increaſe in h 
the rod decreaſed, i 


Fog very faſt; 


dos indicate the kind, and it remained ſo 
| | balls now cloſed (which I ſuppoſe has not 


cloud from the NNW now approaches the 


| tions too : 

' | continued” eleQrified 
© | degree the reſt of the day. 
5 


web from the ro 


became a pale wet fog; which very much 
injured the inſulation of the rod: for dur- 
ight, the electricity of 
6 omurh, that I had al- 
moſt concluded that the pith balls touched 
each other. But during this ſhort ſuſpenſe 
the Tun roſe wgher, and diminiſhed the 
an 

"Toon increaſed to its former 


| ſtrength; and 
To continued all da. Be 


when I left it laſt night. The weather this 


the preceding one; only the fog began 
Tater ond ane lon 4 The Sd 9 
been electrified all this 

Near fix o'clock, A. M. 
electrified, but very weak, barely ſufficient 
till near three o'clock P. M. The pith 
happened before during the ſpace of ga 
5 den and opened negative. A heady 


rod, and a little rain falls, by which the 
rod is highly electrified negatively, and the 


* 


| Waving pendulous motion; theſe opera- 
up about one hour. The rod 
negatively in a leſs 


y the night bottle. The eleQricity in the 
rod barely ſenſible. 5 N 
The pith balls have not cloſed this day. 
The weather ſerene; rs 

This morning, a quarter before ſix o'clock 
1 found 
miich weaker than when I left it laſt 


i night; which I afterwards found bad 


| Been occaſioned by a ſpider fixing its 


"houſe; for when the web was removed, 


ſoon increaſed. 


bell rings briſkly; the pith balls diverge 
to their utmoſt limit, and exhibit their} 


to the wall of the 


9 


the intenſity of the electrical charge was 
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Een 


the electricity in the rod ; 
Five o' clock, A. M. I found the rod elec-| 
trified poſitively, but rather. weaker than 


I day has been nearly the ſame with that off 


{round the r68| 


—— 
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the electric charge in the rod 


Dark cloudy weather, and a ſtrong wind 


wn 
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{| nor would they even ſtick to my finger 
4 when I touched them, At this inſtant 


= 


| ficient. to aſcertain the kind, which was 


| the roof o 


Six o'clock, A. M. I found the electric 
e in the rod much weakerthan when! 


This morning, a little before fix o'clock, 1I 
I bound the pith balls cloſed. Atmoſpheric}, 
| uring g 
2 large part of this day than for many; - 
ſometimes quite null, then weak, or ſtrong 


855 ; it 


Poſ. 


Between ſix and ſeven o'clock this morn- 
ing, I. found the pith balls quite cloſed z 


there was 2 viſible dewy vapour ſpread 
over the ground in Hyde-park: I exa- 
mined it with my hand exploring rod, 
and quickly charged an elefrometer ſuf- 


—— 


poſitive. I now ſuſpected my daily ene- 
mies the Sears) I therefare went upon 
t the houſe with my long broom 
in my hand, and gently ſwept the rod 


then went down to the apparatus, and 
found the 


pith balls a quarter of an inch 


even to viſible ſpar 
char 
T leſt it laſt night. 


| Nevertheleſs, when 
the ſun got up a little above the horizon, 


pith balls never cloſed this day. 


nearly the ſame with the preceding one. 


—_— 


electricity has been more variable 


by turns, until three o'clock FP. M. when 


mainder of the day. | : 
Six,o'clock, A. M. 1 found the pith balls 
open full three 
| tive, and they continued open all day. 
Their leaſt divergency (as uſual) about 
mid-day. The weather ſtill thick and 


quarters of an inch poſi-| 


8 18 _ [v4 | | dark in the forenoon; and clear ſerene 
225 I Weather in the afternoon. 
54 90. 5 52 8. Poſ, Six o'clock, A. M. I found the pith balle 
[1 1 | | opened near one inch and a quarter; and 
- Z e  } they never cloſed this day. Their leaſt| 
| $4 | divergency, as uſual, was about mid-day, 
7 13 „ and their greateſt was near midnight. 
7 . I ee, K lu, 1 found the Pim bell 
2 E 2 6 S. Poſ. Six o'clock, A. M. I found the pit 
4 i 429856 55 8 cloſed, and the ſtate of 3 air moik}. 
2, | | | { and | toggy. Half after feven o'clock, the! 


X 


Nl - 


down; on examining;the broom, I found 
a ſpider's web entangled in the feathers, I 


. 


open poſitive, which gradually increaſed, > 


the rod became ſtronger electrified. The} 
e operations of the rod to-day have been =} 


again became conſtant during the|re-j 
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| | | ballsopeneda little wider, and continued f 
a | to increaſe/ in ſtrength, ſo that between 
oO eleven and twelve o'clock, their diver- . * 


1 


. 
| — 
| Kind. 


1 gency was full three inches. I ſaw no- | 
i jj | þ [rhing in particular to occaſion it; and II 
1 - | thought it was above the intenſity of com _ 
| . | mon ſerene weather. I ſaw indeed a dark | 
4-4 4:4 - loud, but it was at a very great height. 
. 3 5 I However, this electric charge continued in 
e e Iii the rod until ſeven o'clock P. M. when af 
. I ſhower of rain fell, and the pith balls now 
- FF þ { 4. | 4 dcloſed, and opened negative: a fact thatf 
h Oy ne ues: r for eight days. After 8 
Il the rain had ceaſed, the electricity again] 
1 85 became poſiti ve. E 
9 SE 2. 80 1 5 Poſ. 2 morning, the air moiſt, and a weak 
3 electricity. 1 Ep 
NE 29.9056 S.| Pol. | A ee air. Half after ten o*clock,} 
„ IJ fell a very heavy rain, which continued} + 
F Is three hours. Its electricity was poſitive, , 
ace e e 2097 monies | The ra has 
SW 30. 2 S. Pof. damp morning. rod ha 
1 555 E eee eee nearly all day. 1 
. : 16 S 29.83 60 8. Neg A heavy cloudy morning; Two o'clock 
1 YI |} þ þÞ P.M. the clouds float in the air lower than 
: ie in the morning; and the rod is electriſied | 
$4 $ | | negatively, Four o'clock, a heavy black} * 
1 }-| | _ | cloud paſſed the rod, by which it was 
4 Þ | þ © } frongly electrified, but fill negative, and 
3 I continued ſo a full hour. During this 
JE Þ | | | time there were ſeveral ſudden jerks ex- 
NE + {| }Þ - - þ bibited by the pith balls. Near ſun-ſet, 
4+ | Þ - | the ballsclofed, and opened 3 
5 I remained ſo. In the eaſt part of Kent, 
ſome lightning and thunder this day 
A. M. the weather mild and fair. 
By the night bottle :—by the rod poſitive. | 
A. M. Perfectly fine weather. 3 75 3 
ſ. The electricity conſtant this day. 
of. [The rod elettrified all this day. 5 
A little after fix o'clock, A. M. I found the 5 
I rod electrifled, but rather weaker than | | 
| when I left it laſt night. The weather} 8 
_ | cloudy, with a thick moiſt air. One 
obelock P. M. fell a ſudden ſhower of rain; 
I the electricity now changed to negative, 
4 inne, oe EF» 
1A little after ſix o'clock A.M. I found the 
rod electriſied poſitively. A warm miz- 
zling rain and maiſt air. Ten o'clock 
P. M. balls open two inches. = 
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Pol 
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7 took place. 


Six eee A. M. balls open half an inch 
oſitive. 8 5% = 0 
K. 5 Fair weather, and ſtrong gales off 
avinds | 55 
Six o'clock A. M. balls three-tenths of anj 
inch opens The pith balls have not been} 


During a continuance of moderate weather; *h 


I have 


and decreaſe of quantity, which are tolera- 
bly regular; I ſhall therefore be accurate 
in my account of this day's variation, as it 


many other days when ſimilar a 


the 
tive. Six o'clock this morning, I found 
and foon after this I ived 
fore nine o'clock, the pith balls were ſta- 
tionary at near tWo inches open. 
the ſun advanced towards the meridian, 
the electrie charge in the rod decreaſed; 


i and it was only poſſeſſed of various de- 


ces of a weak intenſity until four o'clock 


a little after ſeven o 


decreaſe; nine o'clock, they were one inch 
left them at a bare inch open. 

Six o'clock, 
open, poſitive. A dark clou 


electric charge in the rod was poſitive. 
Near three o clock, the fall of rain ſudden- 


4 ly increaſed, ſo did the electric charge in} 
Ii the rod; and at the ſame time changed to} - 


negative, with ſparks; and after this end- 
ed poſitive. ; 


SE STE ST 
o 


1 - 1 1 


uently obſerved that the atmo-| _ 
ſpherical electricity has periods of increaſe] 


may ſerve for an example of reference to 
rances _- 
I left the rod laſt night,, 
pith balls were one inch open, poſi-f . 
them three-tenths of an inch open, poſitive, | 
5 them to 
open wider and wider, ſo that a little be- 


But as] 


and a quarter open; near eleven o'clock, I} 
pith balls two-tenths of axiinch | 
| oy morning-| 

One o'clock P. M. ſome rain fell, yet the 


er e eee 


— 
4 * 


ROT 


9 * 
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P. M.: the pith balls were then only two-j 
tenths of an inch open. Half an hour after 
four o'clock, they began to increaſe theirf 
* | divergency, which 1 held on tillf 
lock, when they again 
became Rtationary at full two inches open; 
'a little after eight o'clock, they began to 


9 


The rod has not been uneleQrified this“ 
day: and the facts and appearances haye| 
+ 3 nearly like thoſe of the 17th in- 
and... 5 Es : 
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Otober and November. 
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ro. 
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Poſ. 


Poſ. 
Pol. 
Poſ. 
Poſ. 
Poſ. 


poſ. 


The electric charge in the rod has bom 


|| this da 


Poſ. A, M.—and F. M. A cloudy atmoſphere. 
| has been ſo weak; that I have been o- 


The operations of the electricity in the rod 
to-day have. been nearly the fame with 
thoſe of the 17th inſtant, | i 


conſtant this day; and for particulars may} 
PREP be referred to the 27th inſtant. 
M. The pith balls cloſed and opened, | 
without change of kind, ſeveral times this} 
day : and they have been very irregular 
when compared with many of the pre- 
ceding. A thin wet fog has prevailed, all 


A.M. 15 o'clock P. M. fell a mizzling 
warm rain, by which the rod became elec- 
trified negatively, and emitted ſmall ſparks. 
When the rain was over, the rod was elec- 
trified poſitively, and it continued ſo.  * | 

The a. has been conſtantly eleQrified 
this day, and has been ſtrictly periodical.f 
See 17th inſtant. _ 3 

The ſame as the preceding day. 1 

The operations of the electric fluid in the 
rod this day have been nearly ſimilar to. 

thoſe of the 17th inſtant. 1 


Dark moiſt air, but fair, and ſome briſk 
gales of wind, theſe four days. 


The thick eaſterly wind is now over-ruled 
by a clear northerly one; and the electri- 


| fication of the rod this day has been off 


the periodical kind. The pith balls never 
cles Ein 
Near ſix o'clock A. M. I found the pith 
balls open one inch and a quarter, poſi- 
tive; Which is rather leſs than when I 
left them laſt night. Half an hour after 
ten o'clock; fell a heavy ſhower: of rain: 
the pith balls now cloſed, and ſoon opened} 
negative, which, with the rain, continued] 
the reſt of the day. 2 BYE 5s; 
P. M. fair weather. © 
From a continued rain of four hours. 
Nearly all day, but ſtrongeſt after ſunſet. 
The electricity of the atmoſphere this day} 


bliged to content myſelf with obtaining 
the kind by a pair of flaxen threads, 
without balls to them. The weather 
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Inch. , „„ 1 
„„ e 38 the" rofl, .theſs twoy 
„ e 5 ays, have been of the periodical kind. 
| NE 29.9045 85 Pol. 5 2 505 17th of October. 25 5 .F 
9} NE 30. 344 — Poſ. Pith balls not o this day. The kind} 
1 | | |: | was obtained 1 flaxen threads without] 
/ 3 | „ | ballsto them, A moiſt air, n 
J ß Sn i 5 
11 E 30. 48. — Pol. | 3 ot Loy 35 
„ fi 7 5 
19 NE 30.15 44 Poſ. | | Sharp dark weather, theſe nine days, 
14|-NE|39-25[45|/—| Pof. | > with a dry eaſterly wind; anda weak 
15] NE [30-29 42 — Pol. oo oe 1 
16 NE | 30-16{38/—|Poſ.| |} B 2 
17] E 30. 41j—|Poſ.| | | 1 
18 N 29.77 33 — Foſ. JJ 8 
129 8 29.8447 8. Neg | The ſevere eaſterly wind is now gone, ande 
5 a more intenſe atmoſpheric electricity is} - 
5 I ʒreturned. Nine o'clock A. M. a largef - 
. 'f {| black cloud paſſed over the rod, and af 
| : moderate ſhower of rain fell, by which 
| 1 | the rod was rather ſtrongly electriſied ne- 
is EE © gatively. This ſhower laſted one hourz} 
3 I and near the middle of it, the electricity] 
0 changed to a ſtrong poſitive; after this, 
+: I the electricity ended as it had begun, ne- 
40] 8 29.85 42 S8. Neg By the night bottle. Half an hour after} 
1 1 5 SE P. M. fell ſome rain, and theſ 
* 1 I rod became eleQrified negatively. At] 
„„ I Calſtock, in Cornwall, in the evening| 
N | 8 5 5 4 this day, much lightning and thun- 
21 W 429.1647 S. Neg Half an hour after mid-day, fell a moderate | 
T5 -| |} | | + ſhower of rain, attended with a great 
4 11 darkneſs. The rod now became rather| 
: ES 1 Krongly electrified negatively; and the} '- 
= 6 Ii | bell rang weakly. There were after this| 
5 FD | | * ſeveral ſhowers, which only gave a weak 
of ] poſitive electricity: except one, which fell} 
1 + |} | | ten o'clock at night; this indeed was! 
| | ] - © | ſtrongly poſitive, At eleven o'clock this|. 
| I night, both at London and Portſmouth, 
there was much lightning thunder. 
And alſo, at the ſame time, at Saliſbury, 
where it appeared to roll along the ground 
like a body of liquid fre, ff _ 
A. M. The weather ſhowery. | 
P.M. A fo moiſt air. 1195 
A. M. and P. - f * £ > 
P.M. Weather ſhowery. : 
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laws, ego weather W 
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N 
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-& 
Ww 
5 NW „ Ty 
6] N | hoſe 13 a 995 The pith balls have 
7 W 0.30138 been variable, e 2 
8 N 30.1549 — Pol] | side 8 SE 
9 N 30.2648 — Pol. 5 
i 11 SW 129.9352 —IPoſ. VV 1 ; | 1 
g 12 SW, 282 Poſ. 4 1 
23 SW 29.884808. Negfrbese; has Pal a conta e . 
l ich a ſtrong gale of wind, from e 2 
„ 1 > the morning to ſeven o'clock P. M.; thef- 
"3b ED 5 wind then became à ſtorm. The red] 
. 25 I | bad been null to this time, but now gave 
„ eee ee e eee, 5 
V 1 until neat nine o clock; at this 
1 ö ] time the ſtorm ſeemed to be at its height, 
5 , : | when the wind ſuddenly. ſhifted from 
TO „ OS, SW to N: bat (he. appearance is now aw. 
ab 4 | Þ - | fals the pith balls diverge to their utmoſt} 
- oF. | limits, and are very much agitated; and} _ 
ig 1 0 i bell rang about half a minute. alf 
: 4:24 4 4 $ + ak hour after nine o'clock, the ſtotm 
| F es dots nn and the charge in the rod became 
„ «hk — weak. During the ot two - 
+ > bo bs e hou s, the cledvicity changed fix times. 5 Fs 
1828 7925 2808. Meg r Ave to eight o'clock A. M. th 
254 W 29.40 .{Neg From Ave to eight o cloc ere was 
4 2 85 124 ; 2 A ſtorm of wind and rain. The electri- 
ö . 7 4 45 #522 8 once on op OR „ 
168 129.91 1 - Afhowery day. 3 
17 SI 4141 — 1 5 
N 9 57 . Nes A. M.—and/P. M. Strong hi of wind, : 
x42 r Wi rai IF 
| 19 8 s 938. Poſ. Between eleven wid twelve: o'clock A. M. 
hog Ja FEE + 1: } © | fella hawer of rain, mixed with ſnow, 
5 by which the rod became rather 1 
wp „ el-Qrikied, poſitively ; Which continue 4 5 
; 4 1 . I with ſome variation of intenſity (Without 
1 8 5 * hy $6 change. of kind) near three haurs. The. 
3 | | | grateſt divergency of the pith balls a 
3) ͤͤ;ͤͥ 7x os Wut inches, When fine ſparks were re-f. 
$4 += +} f ceired from the braſs ball N. . 
| l N | 
> I 


I 
2 
— : 
TT > Ry To r_s ” — 5 . Fan's ; 6's 7 
Inch.| *| et Ne all day. Deren hree-quar- || 
29-98|32 | Pol. Near vergency t ar- Hop 
_ N WY | ; ier 2 an inch, | Divergen ſerene.' - f 
8 bet 46 — Pol. The air is extremely moiſt . and fonts 
+ | ſmall rain fell ſeveral times this dap, 
which was almoſt void of the electric 
8 fluid; for I cquld not obtain it in quantit 
A I | ſufficient to aſcertain the kind, until 1 
added a LIeRATEZD5 PITCH TORCH to my Xp 
| I hand exploring-rod. - EO . 
: - 190-5 w —|Poſ. The pith balls half an inch open nearly all F 
Feet tao 4 ©: ay. 2 8 
429.80 44 - Poſ. Five o'clock this morning, a molt W 6 
| * | I dous ſtorm of wind, ing. [ng and | 
1- | thunder, viſited London and other parts. | 
1 85 1 1, being not well, and in bed, did not 
+ ED et up to make obſervations. N 1 thought 
s 1 heard the bell ring: however, the rod 5 
14 7, 8 85 1 24 +4 | Was but weakly el rified the reſt of the = 
5 I Br 8 7 day. The high wind e without = 
F N pays 7 | [+ 
|g0-20]39,—| Pol. | : A 1 
90. 457" pes | lee . thoſe x ah md 5 
TJI9-22139, 051 EDD 1-7 nearly à conſtant charge e | 
30. 3 $477 3 p : we rod. 2 1 | t | 
80. 32.— Poſ. | Ss ES 
30. 20025 —Pof. ' 
29.9637 8. Ne P. M. A fair TO Fe 4s 4 wet evening; | 
30. 5 88 — Pol 3 5 Rog has been ele ele an nearly all day, 
0 FA 11377 1 a fog. Sr 
30. 2/40, — Poſ. .. Ia che evening ace from a fall] ' 
1 4+ ||; + of rain. This evening much bghtaing 5 
* REN * K. 3 at ee tare} 5 5 
29.7231 10 morni alf an hour“ 
195 2 aer 0 Neloen P. M. ha pene a 
| S 8 ſudden gale of wind and rain, by Which . 
8 t | 5 {x Nb the rod became Talker ee electrified, ; 
62,6 . negatively. | 
29.49 Poſ. The morning 'of this dy was froſty, and] 5 
D the evening wet. The electricity of theh 
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one inch aperture, while yet the balls as quickly recover 
their former intenſity, and ſometimes recover it but ſlowly? 
"Theſe ſudden jerks are never attended with a change of 
ns but the facts es W in both Kinds. 


- Thirdly; In whae manner do the powers of' nature effe&t | 

a total diſcharge of the highly ele&rified rod, in an inſtant 

of time, ane the next inſtant render it highly electrifed 
„„ | 28 


FR at che . . either with or inen a change BY cler. 
city? - Theſe: ſtriking effects and appearances, I own, 


ars attended with conſiderable <difficulties ; of which” T- 


cannot, at preſent, give a ſolution ſatisfactory to myſelf; nor 


En I even imitate them by artificial electricity. The fol- 


lowing circumſtances, however, are clear, that theſe effects 
bans happen with a weak electrification of the rod, nor 
always with a ſtrong one; but they are always more or leſs 
diſplayed, when a flaſh of lightning happens in the neigh- 
bourhood of the rod, or is ſtrongly preſumed to have hap; 


| pened at no great diſtance" from it. As theſe effects ap, 


pear to be immediately connected with an exploſion of 


lightning, they may poſſibly ſerve as a clue to the more 
complete inveſtigation of that phenomenon 3 ; and are, 
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1 Mr. Achakp obſerves, on oh 5 of Me teoroe. 
logy, that little progreſs will be made in it, ſo long as bas.” 
rometrical, thermometrical, and hygrometrical obſerva- 
tions are not accompanied with the regular obſeryations of 
the electricity of the atmoſphere, of the electricity of rain, 
hail, ſnows, miſts, and aqueous meteors in general, As it 
is now clearly aſcertained, that electricity is a cauſe of va- 
rious meteorological phenomena, ik is rather ſurpriſing that 
| pluloſophers., have not perceived the abſolute neceſſity of 
joining an inſtrument, by which obſervations may be made 
on the electripity of the ae to Ho TOY N - 
i e heat and We „ r 
Without e in this 1 the differens 1 
85 the influence of electricity on meteors, it will be ſuffi 
Gent to e that We e attain to an adequate 


Ne SEES knowledge 


knowledge of any alin becuſioned 4575 FOR concur- 
rence of various cauſes, without being acquainted with 


| -fors if amy ene is neptected; ir wilt be abſolutely | 
e thoroughly to explain the phenomenon. If 
elettricity is not the ſole cauſe of ſeveral meteorological 
appearances, it is undoubtedly concerned more or leſs in 
their formation and elevation; ſo that by neglecting to ob⸗- 
forveitz as well as'the' barometer, rc. we Toofe Ae of 
1 e ac, me e ; obſervations. = 


The . of dab is revel by 
2 «Be of obſervations made by different philoſophers ; but 


it evidently appears, that the botanic meteorological obſer- 
vations alone will never be ſo uſeful as might be expected, 
till we unite thoſe made by an inſtrumdent, which will in⸗ 
dicate the electric ſtate of the atmoſphere to thoſe made 
With other inſtruments. It i is owing to this cauſe, perhaps, 
tkat it is impoſſible to draw any concluſion from the bo. 
tanical meteorological obſervations of Meſſrs. Gautier 
e ee which were pl rar oe” 7⁵¹ to 1 8 
race 3 that in theſe and ü wien be obſervea 0 
ww eleAricity in the air, there was no dew at night; while, 
on the other nights, it fel} in greater or lefs quantities. Mr. 
AeHARD does not think" thoſe obſeryations ſufficient to 
determine that dew is occaſioned by electricity; but it may, | 
he thinks, be fairly inferred, chat the elevation and fall of 
50 _— ate or args 28 the ogy of 95 5 
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0 e SE if not W -the ak of dew 
Ho one will doubt the necefſity of attending vo it in the bota4 
nical meteorology, as every one is acquainted: e 1 in⸗ 
| e dow: on N oy e Ae ee 


" 
? s 


1 to . novelilty of rota 
ebleryations on the electricity of the atmoſphere, with other 
meteofelogical obſervations, Mr. Achan p proceeds to dev 
ſcribe the properties requiſite in a good atmoſpherical elec- 
trometer, the want of which ee ar and 
| ſupineneſs of Fate on Op 1 | 


Mr. Cavaiio, on this fabjef, ſays it appears, from the 
_ obſervations which have been made on the electricity of 
the atmoſphere, that nature makes 2 uſe of this fluid in 
| promoting mages 


ft, In the ſpring, when plants REN to grow, hay 
temporary electrical clouds begin to appears and pour forth 
electric rain. The electricity of the clouds and of the rain 
continues to increaſe till that part of the autumn in which 
te laſt fruits are pas | ; : 


als It is chi) fvid which Solas common fire wth. 
that moiſture; by the help of which, it actuates and ani- 
mates vegetation ; it is the agent that collects the vapours, 


forms the clouds, and i is then employed to condenſe chem | 
\ . 


into rain. 


1 3dly, 
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PPD am the. fame principle may be explained che 
eee that no watering gives the country ſo ſmiling a bo 
4 rain. The clouds which bring the rain, by extending 


their electric atmoſphere to the plants, diſpoſe the pores 


of the latter to receive with greater facility the water 


which is impregnated with this penetrating and dilating 


| Auid. - Beſides, it is natural to ſuppoſe, that the poſitive, 


* which continually prevails in ſerene weather, 


will contribute to promote vegetation, ſince this ws . 
found to be the . even as h ee, 
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| | Page = 1 3%; For has, read have. 0 bs 


25, l. I7, 'For plate glaſs, read glaſs Plate. I n 


A, l / / ĩ ra, i 
e „I. 10, For lighting, read lightning. 

611, At the end of the firſt paragraph, add ; ſee page 71» | 
6, 1. x2, After bell, add P. 7 
| 66, I. 20, Aﬀter ball, add N. ” a 5 

8 5 M. B,—The quotation, diſtinguiſhed by commas in the ſecond 
Ee Sn bh page, is not literal; but the meaning of the Writer ; 
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